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Operating Floor of Station No. 5, Showing Two Generators 
Nearly Completed. 














Generator End of Switchboard, Showing Panels for Spare Ex- 
citer, Generator No. 1, Generator No. 2. 


New Station No. 5 of the Rochester 
Railway &, Light Company 


Hydroelectric Generating Station of 32,000 Horsepower 
Operated to Carry the Load Peaks of Combined System 


By P. B. FINDLEY 


CONSOLIDATION for power purposes of two 

falls in the Genesee River and the securing of 

maximum pondage are the reasons that led to 
building the new 25,000-kilovolt-ampere hydroelectric 
generating station of the Rochester (N. Y.) Railway 
& Light Company. Located in the bottom of the gorge, 
within a few feet of the level of Lake Ontario, the 
two 16,000-horsepower turbines of this station convert 
into electricity the power of a 130-foot drop. 

The fundamental design of the new station is of 
special interest because of its place in a system of 
whose needs it supplies only about 40 per cent. The 
Rochester system is a combination of water and steam 
plants tied in by transmissign lines with power sta- 
tions at Niagara Falls and elsewhere. On account not 
only of the rapidly growing load on the system, but of 
the impending curtailment of Niagara power, it was 
evident several years ago that every foot of water in 
the Genesee River must be utilized. 


LocATION AND GENERAL SCHEME OF STATION. 


A study of the topography of the river showed that 
the most fruitful point of attack was at the lower 
reaches. 


Here there are two drops of about 4o feet 





and go feet, respectively. Above the upper one is a 
reach about 1.5 miles long in which 23,000,000 cubic 
feet of water can be stored, the, limitation being the 
allowable water level near factory sites at the upper 
end. It was considered that the most economical de- 
velopment was one which would in seasons of low 
water empty this pondage during each day. Thus the 
hydroelectric station would take the top off the daily 
peak, allowing the steam plants to operate at a higher 
load-factor and hence more economically. A theoretical 
daily cycle of operation is shown on the next page; 
the shaded area of the system load curve represents 
the power generated by the new hydro station. Ob- 
viously, when the hydroelectric units are shut down, 
no power is being wasted in standby losses, as in a 
steam plant with banked fires. 

With the present water situation, it was decided 
that the economic capacity of the falls was 32,000 
horsepower, with the possibility of an increase to 
48,000 horsepower at a later date. Accordingly, plans 


were drawn which covered the installation of two 
16,000-horsepower turbines, with provision for a third, 
and the removal of all present generating equipment 
Until the final unit is 


at both upper and lower falls. 
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Interior of Tunnel at Lower End Where it Merges Into the 
Three Penstocks. 


installed, however, the present apparatus of 6000- 
kilowatt capacity at the lower falls will remain, to be 
used in times of high water when there is* flow to 
spare—about three months a year. 

As has been said above, the height of water in the 
storage pond is limited by factory sites adjacent to its 
upper end. Since the gradient of the river bed in this 
stretch is very slight, it was necessary to design a dam 
which should offer the minimum obstruction to flow 
during flood seasons, in order to prevent the water 
from backing up and overflowing the lands near the 
upper end of the reach. Consequently, a dam which 
can be entirely removed from the channel was deter- 
mined upon. 

DAM AND GATE CONSTRUCTION. 

The dam contains two Taintor gates each 50 feet 
long, at each side. Adjacent to these are two 100-foot 
sector gates, and in the center is the headhouse cover- 
ing the tunnel intake. The Taintor gates can be raised 
clear of the water, while the sector gates can be low- 
ered into pits in the river bed, giving an entirely un- 
obstructed passage amounting to 83 per cent of the 
width of the channel. Ordinarily any adjustment of 
pool level will be made by the sector gates. These are 
hollow forms of structural steel, having but two sur- 
faces, a plane top and a cylindrical face, making an 
approximately water-tight joint with the edges of con- 
crete pits into which they recede. Each gate is hinged 
about a horizontal axis at its downstream edge, this 
axis being the center of curvature of the cylindrical 
face. When a sector gate is stationary it is in equilib- 
rium between its own weight and the pressure of any 
water flowing over it, acting downward, and the pres- 
sure of the water filling it and the pit below it, acting 
upward. This water is drawn from the river above 
the dam. In order to hold the gate in any one position 
it is necessary to maintain the water inside the gate at 
a constant pressure. This is done by connecting it 
with a vertical weir tube of adjustable height. The 
supply of water to the interior of the gate is regulated 
by sluice gates so that it will always overflow through 
the weir tube. Thus the pressure in the gate is deter- 
mined by the weir-tube setting, and when the gate is 
to be raised or lowered it is necessary only to change 
the setting of the weir tube. The Taintor gates are 
counterbalanced and are raised only in times of high 
water. 
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OTHER HyprAuLic FEATURES. 


The intake house, located in the center of the dam, 
is a concrete structure with curtain walls extending 4 
feet below low-water level. This diverts floating 
debris from the trash racks and greatly reduces the 
labor of keeping them clean. By lowering the sector 
gates from time to time, any accumulation of debris 
can be washed clear. Behind the curtain walls are 16 
openings, 10 feet wide by 12 feet high, controlled by 
steel gates operated from a traveling electric hoist. 

From the intake house a cylindrical tunnel 20 feet 
in diameter drops vertically and turns smoothly into 
the horizontal section. The level of the upper end of 
this is 95 feet below the bottom of the dam. It is of 
conventional horseshoe section, having an area equiva- 
lent to that of a circle 20 feet in diameter. In its 
length, 1400 feet, there is a drop of about 8 feet. At the 
lower end it widens to the penstock connection. 
Directly over this point is the vertical riser to the surge 
tank. 

The surge tank is of steel, 60 feet in diameter by 
40 feet high, located on a shelf of the high bluff above 
the power station. It is of the differential type in 
which a wave of high pressure forces water up and 
over the top of a central tube into the tank. When 
the pressure falls, the water flows back into the tube, 
through openings at the level of the tank bottom, 
more slowly than it entered. 

Three steel penstocks are provided, one for the future 
unit being blanked off. They are 13 feet in diameter 
and terminate in Johnson valves which are closed to 
shut down the turbines. If desired, these valves may 
be calibrated for use as Venturi meters. They con- 
nect to the scroll cases of their respective turbines. 

Vertical Francis turbines made by the I. P. Morris 
Company are used. They are rated 16,000 horsepower 
at 180 revolutions per minute, and 130-foot head, and 
have runners of 96-inch diameter. The governors are 
of the double floating-lever type and are oil-operated. 
They are provided with remote control from the 
switchboard gallery, and may be controlled by hand 
also. 

The station structure itself is of reinforced con- 
crete in simple lines with large window areas. It covers 
a space 75 feet by 20 feet, which allows liberal space 
for the two present units only. Before the third unit 
is installed, the old building adjoining it must be re- 
moved and the station extended. The generator floor’ 
is 14 feet above high-water level. From this floor to 
the bottom of roof trusses is 59 feet. A central line 
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of columns supports the switch galleries which occupy 
one-half the station; the space over the machines is 
left clear for the crane. 


ELECTRICAL FEATURES OF PLAN’. 


The two generators now installed were furnished 
by the Westinghouse Electric & Manufacturing Com- 
pany. Each is. rated at 12,500 kilovolt-amperes at 
0.90 power-factor, three phase, 60 cycles, 11,000 volts, 
star-connected. Protection to the generators is given 
by the system of current transformers and relays pro- 
posed by Ricketts. In each phase a current trans- 
former is connected at the inner end and another one 
in the cable just inside the first disconnecting switch. 
The secondaries of these transformers are connected 
across a Westinghouse overload relay. Normal con- 


ditions cause a current to circulate through the two 
secondaries, none flowing through the relay. Should 
a fault develop in the winding or cable, the leakage 
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compartments on the main floor. These supply a 4150- 
volt bus on the first gallery level. Oil switches for 
the distribution circuits and for a number of arc trans- 
formers are located directly below this bus. 

The main operating switchboard is located at the 
front of the first gallery. It was furnished by the 
Westinghouse Electric & Manufacturing Company, 
and includes panels for the generators, spare exciter, 
tie lines, etc. Black-dial meters are used throughout. 
Potentiometers for measuring the generator tempera- 
tures are located on the face of each generator panel 
and connected to thermocouples imbedded in the ma- 
chine windings. 

Auxiliary power is furnished by 440-volt, three- 
phase motors. These include the motor-driven spare- 
exciter unit; a 4.5-kilowatt motor-generator set for the 
control-circuit storage battery; two 3-horsepower mo- 
tors driving oil pumps for the thrust bearings; two 
15-horsepower motors driving governor oil pumps, and 








Exterior View of Power Station Site, Showing Inclined Railways, 


current would cause an unbalance in the transformer 
secondaries, which would force current through the 
relay. This would trip out the main oil circuit-break- 
ers and open the field circuit of the machine in trouble. 

The upper guide-bearing bracket of each generator 
carries a 100-ton Kingsbury thrust bearing, which sup- 
ports the rotating parts and water reaction. Above 
this is mounted a 100-kilowatt, 250-volt exciter. Ex- 
citation can be secured also from a motor-generator 
set. 

From the generators, 11,000-volt cables pass to the 
high-tension bus structure on the topmost gallery. The 
framework of this is a combination of brick piers and 
precast concrete slabs. The busbars are arranged in 
a tier of compartments running down the center, with 
oil-switch compartments on one side and disconnecting 
switches on the other. Since this station also supplies 
a distribution network in its vicinity, two 5000-kilo- 
volt-ampere, three-phase transformers are installed in 





New Station, Surge Tank and Old Station. 


two compressors which furnish air for the governor 
accumulator tanks, for cleaning and for operating 
brakes on the generator fields for stopping. The crane 
motors are operated at 230 volts from the spare ex- 
citer. A double-throw switch connects this generator 
either as a shunt machine direct to the field-control 
panels for the alternators, or as a compound-wound 
machine through a circuit-breaker to the crane trolley. 

Official approval. for the project was given in 
March, 1916, and ground was broken on May 15. The 
work included the removal of an old building on the 
power-house site, removal of an existing dam and con- 
struction of a new inclined railway down the nearly 
vertical bluff near the power house, to lower a 40-ton 
load. The entire job cost approximately $1,750,000. 
It was designed and supervised by the Engineering 
Department of the Rochester Railway & Light Com- 
pany, under the general supervision of F. J. Howes, 
chief. 
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OHIO ASSOCIATION TO HOLD ANNUAL 
CONVENTION. 


Customary Gathering to Be Held at Cedar Point in July 
to Discuss Important Timely Topics. 





At the March meeting of the New Business Com- 
mittee of the Ohio Electric Light Association, held 
at Columbus, Ohio, on March 20, announcement was 
made that the customary annual convention of the 
association would be held at Cedar Point next July. 
President McMeen, in his address of welcome, spoke 
strongly in favor of holding business conventions dur- 
ing the war as it was more important to meet for dis- 
cussion of weighty and timely topics than even in nor- 
mal times. He referred to the present abnormal con- 
ditions and the hardship caused by onerous franchise 
obligations in some localities because of these con- 
ditions. 

Mr. Marsh gave a fine address on “Where Is the 
Money Coming From?” He expressed the conviction 
that the present difficulties in financing utility bet- 
terments and extensions would be relieved. Doubtless 
immense sums of money can be procured for public 
utility needs from the customers of the utilities them- 
selves, especially from the men who until the Liberty 
Loans were not considered to be possible: purchasers 
of securities. 

After the luncheon Secretary D. L. Gaskill gave a 
fine address on the effect of war conditions on the 
utilities and announced that, contrary to last year’s 
procedure, the annual convention would again be a 
general meeting at Cedar Point. 

Mr. Eastman made an important address on “The 
Legal Aspects of a Contract.” During the discussion 
it was stated that state utility commissions are in 
general not in favor of schedules of rates containing 
coal clauses. 

An interesting paper was presented by Mr. High- 
ley on domestic refrigeration. The author stated that 
electricity would soon come into extensive use for 
this purpose, because he believed there was likely to 
be a scarcity of artificial ice due to the heavy war 
needs for ammonia among other reasons. A more 
complete report of the meeting will be given in our 
next issue. 





NORTHERN ILLINOIS LIGHT & TRACTION 
COMPANY IMPROVEMENTS. 





Its Marseilles Hydroelectric Plant to Be Improved—Notes 
on Its Increased Power Load. 


The Northern Illinois Light & Traction Company, 
having three central stations, delivers electric service 
to 40 towns, and supplies power in 25 of them. The 
generating capacities of its three stations are: La Salle, 
7000 kilowatts; Marseilles, 4750; Ottawa, 1000 kilo- 
watts. The plant at Marseilles is a hydroelectric plant, in 
which important improvements are to be made. Plans 
provide for replacing six waterwheels and generators, 
of an old type, with new turbogenerators. The pro- 
posed new equipment will result in an increase of 500 
kilowatts at the Marseilles station. The other two sta- 
tions are steam-electric plants. The three plants are 
connected by 33,000-volt lines, making an intercon- 
nected system that extends from Morris on the east to 
Spring Valley on the west. 

Besides supplying light and power service direct to 
consumers, this company furnishes energy to the 
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Spring Valley Utilities Company, whose business is 
distributing light and power in a country of consider- 
able area, with Spring Valley as a center, and includ- 
ing a number of coal mines. 

In the large territory served by the Northern IIli- 
nois company, the uses for central-station power have 
been increased considerably within the last month. Part 
of this increase comes from industrial plants which 
have electric generating equipment of their own; and 
they have been dropping off service from their own 
plants and taking on central station power. These 
changes may or may not be permanent. After the ex- 
periences of the past winter, with their troubles inci- 
dent to the general coal shortage, the above-mentioned 
changes, temporary or otherwise, are suggestive of the 
idea that some of the factories and industrial plants 
might willingly rid themselves of the annoyance and 
expense of producing their own electric power if con- 
tinuity of central-station service can be assured. The 
power problem for next winter may well be consid- 
ered long in advance, and it is readily seen that greater 
centralization in producing electric power will result 
in reducing the consumption of coal. 

There surely will come an increased demand for 
power at factories, and this will come as the result of 
supplying a sufficient number of cars in which to de- 
liver fuel and raw material and to market products. 





LARGE NEW POWER BUSINESS TO BE 
ADDED BY NORTHERN STATES POWER 
COMPANY DURING 1918. | 


A total of 21,000 horsepower in new power busi- 
ness will be added to the lines of the Minneapolis Gen- 
eral Electric Company during the present year, con- 
tracts having already been accepted covering this busi- 
ness which includes 2500 horsepower additional for 
the Minneapolis Steel & Machinery Company; 1500 
horsepower additional for pumping the city’s water; 
200 horsepower additional for the Pillsbury Flour 
Mills; 400 horsepower for the Twin City Trading 
Company; 200 horsepower for the Union Terminal 
Elevator; 200 horsepower for the W. P. Devereaux 
Company; 125 horsepower for the International 
Cereal Company; 100 horsepower for each of two 
stone crushing plants ; 200 horsepower for the William 
Bros. Boiler Manufacturing Company ; 520 horsepower 
for flour mills and the lighting and power requirements 
for the Y.-M. C. A. and Builders’ Exchange buildings 
now under construction. 

In the St. Paul division 1175 horsepower of power 
business is in immediate prospect including 400 horse- 
power for dredging and filling operations at South 
St. Paul in connection with the new stock yards and 
the Armour packing plant and 325 horsepower addi- 
tional for the Waldorf Box Board Company. 

At Stillwater from 6000 to 7000 horsepower will 
be added to the plant of the Twin City Forge & Foun- 
dry Company alone. 

In the Faribault division 2150 horsepower of power 
business to operate flour mills will be added during 
the spring and summer. 

In the Mankato division 400 horsepower for oper- 
ating flour mills will be added during 1918. Trans- 
mission lines constructed during 1917 pass through a 
number of communities which will be added to the 
company’s system during 1918. Approximately 4000 
horsepower of power business is on these lines which 
will be served by the Northern States Power Company 
subsequently. 
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Shall Transformers Be Banked in a 
Distributing System? 


Effect of Banking Upon Investment, Economy and Service— 
Precautions to Be Observed—Proportioning of Fuse and Trans- 
former Capacities — Safety Features for Service and Linemen 


By M. E. GRAH 


Regulation Engineer, Toledo Railways & Light Company. 


on single phase lighting loads is to keep down 

energy losses, eliminate excessive voltage drop 
due to length of secondary, and reduce copper size in 
the main belt. This type of distribution should be lim- 
ited to districts where the load has become practically 
stable or, in other words, in a district which has 
reached the saturation point so far as further building 
is concerned. Of course, by this it is not meant that the 
load may not increase, but where the increase will not 
develop as in districts which have not reached this 
stage. 

To take an example. The district to be considered 
will at present be served by different sizes, type and 
make transformers, different sizes of secondary cop- 
per, and the transformers so located that it will not be 
possible to arrange for banking. As is the experience 
in most companies, the first installation has been added 
to from time to time as the load has required without 
any idea of banking, until eventually there is perhaps 
a great deal of equipment which, while at the time of 
installation was necessary, may be improved upon for 
better efficiency by redesign. 

To determine this it is necessary to make a thor- 
ough survey of the district to determine the connected 
load and the present demand. This information will 
enable one to better design the bank, eliminate a num- 
ber of small capacity transformers, replacing them 
with fewer transformers of larger capacity. This 
change will reduce existing core losses and unit costs. 

For example, compare standard 60 cycle, 2200 volt 
to 220-110 volt transformers. The losses of a I 
kilovolt-ampere unit are 20 watts iron loss, 24 watts 
copper loss, a total of 44 watts at full load. - The effi- 
ciency will be 95.8 per cent at full load with 2.4 per 
cent regulation at 100 per cent power factor. A 5 
kilovolt-ampere unit has 43 watts iron loss, 82 watts 
copper, a total of 125 watts, with an efficiency of 97.5 
per cent at full load, and 1.7 per cent regulation at 100 
per cent power factor. A 25 kilovolt-ampere unit has 
a loss of 138 watts iron, 305 watts copper, a total of 
443 watts. The efficiency rating is 98.2 at full load 
and 1.3 per cent regulation at 100 per cent power 
factor. In summing this down, it is found that the 
iron loss, which is constant regardless of load, com- 
pares as follows. A 1 kilovolt-ampere unit has 20 
watts loss, a 5 kilovolt-ampere unit has 43 watts loss 
or 8.6 watts per kilovolt-ampere, and a 25 kilovolt- 
ampere unit has 138 watts loss, or 5.5 watts per kilo- 
volt-ampere. When figured in dollars and cents, this 
amounts to quite an item and should deserve consid- 
eration. Also note that the I*R loss, or copper loss, 
also decreases with larger sizes, the efficiencies are 
better and the regulation improves. 

From the foregoing data it can be seen it is not 


Ta reason for banking transformers in multiple 


good practice to bank unequal capacities together, . by 
so doing the larger units will take more than their 
share of load and different types and makes are not 
balanced well enough to allow this, and by keeping 
away from this we will have better regulation. 

The curve shown in Fig. 1 gives the comparative 
costs per kilovolt-ampere of standard 2200-volt dis- 
tributing transformers, from which it will be seen the 
cost per kilovolt-ampere decreases very rapidly with 
increasing capacity. From these figures we can see 
where it is economy in using larger capacities wherever 
possible, eliminating more numerous and _ smaller 
capacities. ' 

There is another saving which follows by using 
larger capacities and eliminating numbers of smaller 
units and that is, it is good practice to install lightning 
arresters on the primary to protect the transformers. 
With a smaller number of transformers we save the 
cost of lightning arresters by eliminating the smaller 
and using larger capacities. 

The next item to be considered is the saving in sec- 
ondary copper due to banking. Under this head it is 
necessary to first determine the limit of capacity which 
we shall allow to the entire bank. It is the writer’s 
opinion that 100 kilovolt-amperes should be the limit. 
If the primary feed is three phase or two phase this 
does not offer too much capacity to balance against. 
Also the larger capacities will require a good deal 
more inspection and maintenance. It must be remem- 
bered that the banking of transformers should be 
watched very closely to insure success and proper 
regulation. 

The next item is how far apart the transformers 
may wisely be spaced. To obtain the desired results, 
the spacing should be so calculated that the energy 
from one unit will overlap the supply from the two 
adjacent units in the circuit to such a degree that be- 
tween any two units the regulation will not be greater 
than 3 per cent, which is ample allowance. The allow- 
able spacing for this degree of regulation is between 
1200 to 1500 feet. This spacing allows one unit to 
help the other and keeps down excessive secondary 
line copper. Where the transformers are spaced a 
greater distance apart, there is no advantage in bank- 
ing units. 

Economy OF BANKING. 


In calculating the load for a residence district it 
will be found that the diversity factor of this class 
of business is very low, generally averaging as low as 
10 to 30 per cent. H. B. Gear, distribution engi- 
neer, Commonwealth Edison Company, Chicago, in 
1910, found the following diversity factors: 29.8 
per cent between consumers on residence lighting and 
77 per cent between transformers. With the advance 
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of small auto-charging sets and appliances it has been 
necessary to increase transformer capacities and the 
above figures are thought to be a trifle high. The 
diversity factor is very important not only in single 
unit installations of distribution, but when considering 
banking. Take, for example, a connected load of 375 
kilovolt-amperes with a diversity factor of 20 per cent 
spread over a belt of 6000 feet. Suppose this 60-cycle, 
single-phase, 220 and 110-volt load is evenly distributed 
by using single transformers with lines 1000 feet each 
way. It will require three 25-kilovolt-ampere trans- 
formers and 12,000 feet of t-o and 6000 feet of No. 2 
line. The cost of the transformers will be $1140 and 
the cost of the line $1414.80. Not including labor or 
other necessary material, this gives a total of $2554.80. 
By redesigning this line and banking five 15-kilovolt- 
ampere transformers 1200 feet apart, 12,000 feet of 
No. 4 and 6000 feet of No. 6 will be required. The 
cost of transformers will, in this case, be $1310, that 
of the line $556.80, a total of $1876.80, equivalent to 
a saving of over 26 per cent over the single trans- 
former installation. This is only an example. Of 
course, the core losses will be greater with the 15 
kilovolt-ampere units, but in actual experience the 
larger units would not be found, but a number of 
smaller ones instead, which would increase the iron 
losses considerably. 


PROPORTIONING PRIMARY FUSES. 


The next item is what size fuse to use on the high 
tension side of the transformer with references to the 


Comparative Cost 
Per K V 4 of ~ tT indard 
2200-122 244 Volt Type H 
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rate capacity of each unit. Here it will be necessary 
to take into consideration the continuity of service, as 
this is very important. It is also experienced that the 
present-day transformers are not designed as liberally 


ELECTRICAL REVIEW 











Vol. 72—No. 12. 





as were the older types, or, in other words, they cannot 
be overloaded as they could in the past. This is not 
a fault by any means, because by the closer design bet- 
ter efficiencies, regulation and weight have been at- 
tained. With some companies the practice is to rather 
lose a transformer than have the primary fuse blow, 
and by this practice overloaded transformers are very 
apt to occur unless their loads are very carefully 
watched. An overloaded transformer is not an asset. 
With the advance of electricity and increasing use of 
small motors, motor generator sets, rectifiers, and any 
other inductive load supplied from the lines, whose 
starting current values exceed the running current, it 
is the writer’s opinion that the fuse size on the high 
tension side should be not smaller than 50 per cent 
above the rated capacity of the transformers, keeping 
in mind low power factors of the load to be served. 
This should allow enough capacity so that the primary 
fuse will not blow, unless the trouble is so serious that 
the circuit should open to avoid loss of transformer. 
The following list of fuse sizes has been prepared 
which at 2300-volt will accommodate the various sized 
transformers from Io to 30 kilovolt-amperes and hold 
as near 150 per cent rated capacity, or 50 per cent 
overload, as is possible with fuse sizes available. Ac- 
cording to the National Code, all link fuses must be 
stamped with about 80 per cent of the maximum cur- 
rent which they can carry indefinitely, thus allowing 
about 25 per cent overload before the fuse melts. This 
is equivalent to about 200 per cent load using the sizes 
calculated below, before the fuse will blow. 






Transformer rated 


__capacities in Size fuze Percentrated 20percent 
Kilovolt-amperes. in amperes. capacity. equals. 

10 7 161 201.25 

15 10 153 191.8 

20 14 161 208 

25 16 147 184 

30 20 153 191.6 

Use or SECONDARY FUSEs. 


The next item to consider is shall the low tension 
side be fused and whether at the transformer or at a 
neutral point on the secondaries between transformers. 
If the secondary is not fused, in case of failure of any 
of the transformers, the primary fuses of all the units 
in the bank are very apt to blow and when this happens 
it is impossible to get the bank alive again until the 
secondaries are separated, as it is practically un- 
feasible to get all the units back simultaneously. This 
has been one of the great objections to banking trans- 
formers. There is another factor, however. If the 
primary fuse blows and the secondary is alive from 
the other transformers, the transformer in trouble is 
alive and should not be inspected until the secondary 
has been disconnected. If the secondary is fused at 
the transformer, a saving of time getting to the trans- 
former in trouble for inspection accrues, but it is the 
writer's opinion that this does not obtain the desired 
results expected from banking and also requires fuse 
sizes the cost of which would be too great for the 
benefits derived. By fusing the primary as near 150 
per cent as possible and locating the neutral point as 
near as possible between the transformers on the sec- 
ondaries, it follows that fusing at this point as near 
30 per cent of the rated capacity of one of the trans- 
formers protects the transformers each side of 
fusing point if of the same capacity. For example, 
consider a bank of 80 kilovolt-ampere capacity made 
up of four 20-kilovolt-ampere 2300-220-110-volt trans- 
formers. From the foregoing list of fuse sizes a 14- 
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ampere fuse would be recommended for the primary. 
This gives a total maximum capacity of 128.8 kilovolt- 
amperes or 32.2 kilovolt-amperes per transformer, or 
140 amperes at 230 volts. Assume the transformers 
are 1000 feet apart. The full load rating of the trans- 
formers will allow 87 amperes per transformer at 230 
volts. With the load equally divided at the trans- 
former this allows 43% amperes both ways from each 
transformer. By locating the fuse as near as possible at 
the neutral points, which it may be supposed is exactly 
half way, or 500 feet from the two transformers in 
question, and fusing the two outside wires with as near 
30 per cent of the rated capacity of one of the trans- 
formers, a 30-ampere fuse may be used, which will al- 
low an interchange of 30 amperes, or 6.0 kilovolt-am- 
peres between transformers. This may seem a little 
small, but in case of failure of any one of the trans- 
formers this neutral fuse blows before allowing either 
of the adjoining units to be loaded over 134 per cent of 
rated capacity, and with the 161 per cent fuse in the 
primary allows enough capacity to keep the balance of 
the bank in operation. To prevent accidental grounds it 
is recommended that the neutral of the secondary belt 
be grounded as near each transformer in the bank as 
possible. If primary lightning arresters are not located 
on transformer poles, the neutral should be grounded 
at this point; if they are, neutral should be earthed at 
first pole adjacent. 

From what has been said it can readily be seen 
how necessary it is that a complete survey be made 








TABLE I—COMPARATIVE COST DATA, 

Cost 
Weight per per foot at 
foot T.B.W.P. base, 28c. lb. 
$0.1795 


Weight per 


Size. Type. foot bare. 
0900 


0000 


Solid ‘ -775 
Stranded “ae 8 
00 Solid 
00 Stranded 

0 Solid 

0 Stranded 


TABLE II—CALCULATING 1,000 FT. 3-WIRE SE — 
2-WAYS FROM TRANSFORMER, TOTAL 2,000 FT. 
LINE, 230-115 VOLT. 

Transformer 

Cost cost, type H.G. 
per ft. at E.Co., 2,200- 
Copper 122-244 volt. 
cost. 60cycle. 25cycle. 


Trans- 

former, 

K.V.A. Wire size Total 

ca- required, amount base, 28c 

pacity. 3% drop. wire in ft. Ib. bare. 
4,000-4 $0.0353 $141.20 
2,009-6 02 29 44.40 $185.60 
4,000-4 "0353 141.20 
2,006-6 0222 44.40 185.60 
4,000-4 -9353 141.20 
2,000-6 0222 44.40 185.60 
4,000-4 -0353 141.20 
2,000-6 -0222 185 60 
4,000-4 .0353 
2,000-6 .0222 
4,000-4 -0353 
2,000-6 .0222 
4,000-2 .0566 
2,000-4 .0353 
4,000-2 .0566 
2,000-4 -0353 70. 297.00 
4,000-0 .0896 
2,000-2 .0566 471.60 380.00 509.00 

3-WIRE 


II—CALCULATING 600 FT., SECONDARY, 
2-WAYS FROM TRANSFORMER, TOTAL 
1,200 FT. LINE, 230-115 VOLT. 


$ 85.00 
117.00 
142.00 
187.00 
238.00 
279.00 
358.00 

323.00 435.00 


$ 60.00 
71.00 
88.00 

124.00 
162.00 
197.00 
262.00 


185.60 
185.60 
297.00 


TABLE 


Transformer 
cost, type H.G. 

E.Co., 2,200- 

122-244 volt. 
60 cycle. 25 cy,cle. 


Trans- 

former, Cost 
K.V.A. Wire size Total per ft. at 
ca- required,” amount base, 28c 
pacity. 3% drop. wire in ft. Ib. bare. 

2,400-4 $0.0353 

,200 -0222 

.0353 

.0222 

.0353 

.0222 

-0353 

.0222 

.0353 

.0222 

.0353 

.0222 


Copper 
cost. 

$84.72 

26. 64 $111.36 


84.72 
26.64 111.36 
111.36 


$187.00 
238.00 
279.00 
358.00 
435.00 
509.00 


$124.00 
162.00 
197.00 
262.00 
323.00 
380.00 


84.72 
26.64 
84.72 
26.64 111.36 
111.36 


111.36 
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and each particular installation be designed to obtain 
results from banking single phase transformers in mul- 
tiple. 

A good opportunity is open for some manufacturer 
to design a suitable fuse and block for the neutral 
point of bank transformers as this piece of apparatus 
is exposed to the weather. The fuse should also have 
some indicating device to facilitate quick inspection 
and replacement of the fuse. The present types of 
transformers do not allow the overload that the older 
types do, and for better service generally a primary 
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Schematic Diagram Showing Transformer Banking. 




















fuse and block that allows closer limits of the rated 
capacities is badly needed. 

One more point. To insure good operation* with 
banked transformers it is absolutely essential that the 
proper fuses be used and to facilitate this a diagram 
of the bank should be issued to the trouble depart- 
ment showing sizes and location of transformer and 
fuses with the injunction that directions be adhered to 
explicitly. 

The above, slightly condensed, was a paper read at 
the February meeting, at Cincinnati, of the Transmis- 
sion and Distribution Committee, Ohio Electric Light 
Association. 





NEW HYDROELECTRIC PLANT IN SOUTH- 
ERN CALIFORNIA COMPLETED. 


Fontana Power Company has completed a hydro- 
electric power plant near San Bernardino, Cal., of the 
capacity of 2500 kilowatts, and which is being oper- 
ated under lease to Southern California Edison Com- 
pany of Los Angeles. The new plant was designed 
by and built under the engineering supervision of 
McMeen & Miller, Monadnock Block, Chicago. The 
plans required the diversion of water from Lytle 
Creek and carrying it through 4% miles of 42 and 36- 
inch steel pipe to the power plant, which is equipped 
with a Pelton impulse wheel and Westinghouse gen- 
erator and other electrical equipment. The water, 
after passing through the plant, is turned into canals 
and ditches for irrigation purposes. This is an ex- 
ample of how it might be possible in other places to 
make hydroelectric and irrigation projects co-ordinate 
with each other in power and food production. 














































510 





Vol. 72—No. 12. 


Water Pumping by Electric Power 


Second Part of Article Discussing Characteristics of Motor-Driven Pumps 
and Giving Suggestions for Selection of Pumps for Municipal Water Pumping 


By R. L. YATES 


CONOMIES in plant operation and efficiencies 

of the pumping equipments used do not neces- 

sarily parallel each other. The efficiencies of re- 
ciprocating pumps are, as a general rule, in excess of 
the efficiencies to be obtained by the use of centrifugal 
pumps. On the other hand, it is quite possible because 
of the higher initial cost of the reciprocating pump to- 
gether with its accessories, and considering also the 
larger size of building that may be necessary for same, 
also the additional operating expense that will likely 
attend same, that the centrifugal might prove to be the 
more economical from a plant standpoint. Again, it 
may be desirable to obtain in the pumping unit a range 
in capacity and pressures, which condition can be 
solved by a centrifugal pump and not by the triplex. 
The choice in equipment therefore again becomes a 
study for the engineer. 

Fig. 3 shows approximately a comparison in effi- 
ciencies to be obtained from triplex pumps and centrif- 
ugal pumps operating under best conditions and for 
capacities up to 1500 gallons per minute. The eff- 
ciencies given for the triplex pumps are based upon 
the most economical point in operation, which is stand- 
ard capacity and a pressure head of approximately 300 
feet for standard design. The efficiencies named for 
the centrifugals are for normal points in operation and 
as shown by the Ioo per cent values in Fig. 1. 

The efficiencies of reciprocating pumps are reduced 
somewhat when operating under pressures less than 
300 feet. Fig. 4 bat the ratios that generally obtain 
when operating at these lower pressure heads. For 
instance, Fig. 3 shows that a pump of I000 gallons 
capacity would have an efficiency of 80 per cent. This 
efficiency would obtain were the pump to operate at a 
head of 300 feet. If we now assume that this pump 
is to operate under a head of 150 feet the efficiency 
then would be go per cent of that for 300 feet, or 72 
per cent and this latter figure would be used in deter- 
mining the power for operating the pump. These 
ratios again affect the comparison between triplex and 
centrifugals shown in Fig. 3, and show that when oper- 
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Fig. 1.—General Characteristic Curves for Centrifugal Pumps. 


Assistant Manager, Platt Iron Works, Dayton, O. 


ating under low-head conditions, the centrifugal may 
be the more economical. 

Fig. 3 shows the approximate efficiencies that will 
be obtained by the use of centrifugal pumps irrespec- 
tive of the head for which the pump may be designed. 
In other words, a 600-gallon centrifugal properly de- 
signed will have an efficiency near 65 per cent whether 
the operating head may be 50 or 150 feet. Fig. 1 
shows the variation in efficiencies that will obtain gen- 
erally in centrifugal pumps, when varying the capac- 
ity from its normal operating point. Efficiencies at 
part capacity on a centrifugal are higher than can be 
obtained with a reciprocating pump, as the latter type 
must pump full capacity, unloading part of same 
through a relief valve and this becoming therefore a 
direct loss. 

The proper determination of pressure and suction 
conditions and a study as to the range in operating 
conditions that may obtain in obtaining the high effi- 
ciencies at all times, seems to be from the above of 
importance. 

The power required for operating either a triplex 
or centrifugal for given conditions becomes easily 
determinable from the above data and the formula 
for this calculation is, 

HXQ 


3957 X Ep X Em 
where P = horsepower of the pump motor; H = head, 
in feet; Q = quantity of water pumped, in gallons per 
minute; E, = efficiency of pump; En = efficiency of 
motor. 

This horsepower obtains for operation under nor- 
mal conditions, and is subject to increase of decrease 
when departing from these normal conditions, the 
amount of same depending upon the type of pump, 
or the accessories that may be used with the pump. 

A triplex pump should always be equipped with a 
relief valve of the spring or other types, and set to a 
pressure slightly in excess of the maximum pressure 
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against which the pump is normally to operate. With 
a decrease in the demand for capacity the pressure in 
the pump then rises to the limit provided in the relief 
valve, and by-passes the amount of water required. 
This means that the driving power of the motor should 
be based upon the relief setting rather than upon the 
normal operation of the pump. A special type of re- 
lief valve, known as a by-pass valve and unloader, can 
be obtained, and which can be designed to operate at 
a predetermined limit in pressure, closing the discharge 
line and by-passing the water from the discharge of 
the pump to its suction, thus relieving the pump of any 
pressure other than what might be necessary to over- 
come the friction within the pump itself. The addition 
of this by-pass valve or unloader, although it may 
entail additional expense, will provide a plant economy 
much in excess of what would be obtained with the 
ordinary type of relief valve. This is of value in con- 
nection with direct-pressure systems, in fact, is con- 
sidered as one of the essentials by many engineers. 
Naturally the power required to drive this triplex 
pump under these low-pressure conditions is consid- 
erably less than the normal requirements. 

The power required by centrifugal pumps, when 
operating at conditions other than normal, is shown 
by Figs. 1 and 2 approximately. It is noted that the 
power shown for zero capacity is approximately 50 
per cent of normal. (This figure varies for different 
designs of impellers from 30 per cent to 70 per cent; 
50 per cent, however, covers the ordinary design for 
municipal work.) It is noted also that the maximum 
power is obtained when the pump is operating at 
heads lower than normal, and with capacities greater 
than normal. An impeller can be designed so as to 
be of the so-called non-overloading type; the results 
shown in Fig. 2 are made from such an impeller. A 
non-overloading impeller may possibly be defined as 
one which will not call for an overload greater than 
10 per cent of the normal output of the motor, and 
when operating at any conditions from zero capacity 
up to its maximum ‘capacity, and for any head or 
pressure conditions they may be obtained from the 
constant speed of the motor. It is evident that an 
unloading device such as named above for reciprocat- 
ing pumps cannot be used with centrifugal pumps, as 
the power required tends to increase with the increase 
in capacity and decrease in head. ? 

Pumping equipments are chosen primarily for 
operating under domestic-pressure conditions. How- 
ever, they must be able to operate under fire-pressure 
conditions. The charts and above show that to obtain 
fire pressures with a triplex or reciprocating type of 
pump, the higher pressure can be obtained by simply 
setting the limit of the relief valve to that fire pres- 
sure, and to arrange for cutting off, automatically or 
by hand, such standpipes or reservoirs as may be 
floating on the line when fire conditions prevail. In 
a centrifugal pump, Fig. 1 and 2 show that the in- 
crease in pressure cannot be had in the single pumping 
unit, unless the speed could be varied so as to increase 
this pressure up to fire pressure. The proper increase 
in speed is usually not possible in alternating-current 
work, and therefore it becomes necessary when using 
centrifugal pumps to use two pumps operating in 
series for fire conditions, and the additional advantage 
is then obtained that the pumps can operate at the 
larger quantities that may be required for fire pur- 
poses. 

We have not dealt in this paper with the cost of 
pumping, except wherein we may have shown that 
this cost can be affected by improper choice of equip- 
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ment or application of same. A comparison, how- 
ever, of the initial cost of pumping machines may be 
of interest. Fig. 5 will give a very rough idea as to 
the ratio of cost between triplex and centrifugal pump- 
ing units for capacities up to 1500 gallons per minute. 
Any curve of this kind can only be a rough estimate 
as to cost, as conditions of labor and material are so 
widely variable and also the choice of equipments may 
affect this ratio. The curve shows that for a 600- 
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Fig. 3.—Comparative Efficiency Curves of Triplex and Cen- 
trifugal Pumps. 


gallon pump the triplex outfit would cost approxi- 
mately five times that for a centrifugal pump. This 
curve only emphasizes to a greater extent the necessity 
of study in operating conditions, and is placed in this 
paper to obtain this emphasis rather than to be used 
as basis for any calculations to be made in the future. 


_Any data as to cost of particular equipments can be 
obtained quickly from the manufacturer. 


OBSERVATIONS ON SELECTION OF PUMPING 
EQUIPMENT. 


A few observations can be made from the above 
and, although these observations cannot be considered 
as conclusive as to choice of equipment for different 
distributing systems, I believe that proper conclusions 
for particular cases can be reached by a further study 
of the charts and data given above. 

A triplex pump fitted with a pressure unloader 
would seem to be most applicable for direct-pressure 
systems without storage, as it could then handle the 
full capacities at low operating pressures during such 
times when the full capacity is not called for in the 
main. In other words, the power required during 
these periods would be a small part of the full power 
of the motor. It is to be noted that best operation is 
secured when the unloader is augmented by a com- 
pressed-air tank, or a standpipe to act as an accumu- 
lator or governor and to take the sudden calls for 
capacity or pressure, thus relieving the unloader from 
operating so frequently. 

A triplex or centrifugal pump would be applicable 
for such systems that could employ the use of a large 
storage tank or reservoir. In such a system the pumps 
would operate for given periods at constant capacity, 
pumping directly into the tank, therefore, always at 
best economy. The tanks would be used to feed the 
mains. The pumps would be started and stopped 
automatically by pressure regulators. The tanks should 
be of such size as to permit the pumps being at rest 
for, say, a few hours’ time even in peak-load condi- 
tions. In other words, the tanks would be feeding the 
city mains for that period. 
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A combination of the two above systems can be 
used advantageously in some localities where the 
topography of the land surrounding the village per- 
mits of a large storage tank at comparatively low 
initial cost. 

Centrifugal pumping units should be used in dupli- 
cate in such cases where the fire pressure exceeds the 
domestic pressure, at this time operating in series as 
described above. It can be assumed that duplicate 
pumping units should be used in every municipal plant 
to cover emergencies, and therefore the duplicate cen- 
trifugal for fire purposes should not be considered 
wholly as an expense against fire protection, but as an 
insurance for continuous domestic operation also. 

The main duty of a power engineer from the cen- 
tral-station standpoint is, I believe, the promotion of 
the sale of power for that central station. In other 
words, he is the salesman first and an engineer second. 
The confidence of the customer must be obtained be- 
fore a sale of power or anything else can be made, 
and to obtain this confidence the salesman must know 
more about his subject than does the customer. There- 
fore, it is necessary for the power engineer to be well 
enough versed with the design, application and oper- 
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ation of pumping equipments to handle any prelim- 
inary situations which might arise in his discussions 
with the customer and until such time as he can dis- 
cuss with the pump manufacturers the finer points 
regarding the application and operation of these 
pumps. 

A list of questions, answers to which will acquaint 
the pump manufacturer with the requirements of the 
situation, are given herewith in the hope that they may 
be of assistance in determining upon the choice and 
application of pumping equipments. 

Number of pumps required. 

Nature of service. 

Is vertical or horizontal installation desired ? 
Capacity required in gallons per minute. 

Total pumping head, including suction, dis- 
charge head and friction head. 

6. Maximum suction lift, including all friction. 

7. Length and size of suction and discharge pipes, 
giving number and kind of elbows. 

8. If pumping head is variable, give maximum 
variation for both suction and discharge. 

9. If pump is located below source of supply, will 
it be submerged or placed in a dry pit? 

10. Will pump be required to operate contin- 
uously? If not, at what intervals? 

11. Nature of liquid to be pumped—hot, clear, 
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fresh, alkaline, cold, gritty, salt, acidulous—give tem- 
perature and specific gravity. 

12. If pump is belt-driven, give 
diameter of pulley. 
13. Furnish certified motor dimension print. 
14. Make sketch of proposed pump setting show- 


ing piping. 
ENGLISH RAILROAD ELECTRIFICATION 
SUCCESSFUL. 


Most satisfactory results of electrification carried 
out during wartime are reported by two of the chief 
railroad systems in England—the London & North- 
western and the London & Southwestern. The chair- 
man of the former says that with a complete year’s 
comparison of the traffic on the electrified portion of 
the suburban lines the figures are such as to “astonish 
the most sanguine.” In 1917 they carried 10,000,000 
more passengers than in 1915. The electric trains had 
proved so popular that it was now practically impos- 
sible to get a house in the districts served by them. 
Any further extension of the electrified area is impos- 
sible during the war; indeed, inability to increase the 
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electric rolling stock is causing much overcrowding. 
In the case of the through running on the London 
electric tube lines to Watford, in connection with the 
London & Northwestern, operation since April last 
has produced results even more satisfactory than was 
anticipated. Whether England’s railroads remain un- 
der national control or not after the war, large elec- 
trification measures may be regarded as a certainty. 
Not only have the above records done much to clear 
away former conservatism but the larger views now 
generally held respecting efficiency and coal conserva- 
tion are greatly assisting the movement toward elec- 
tric traction. 





Mountain States Power Company Acquires 
Property.—The Mountain States Power Company 
has acquired all the property of the Northern Idaho 
& Montana Power Company in Oregon, Washington, 
Idaho and Montana. The property operating as Ore- 
gon, Power Company with headquarters at Eugene and 
Marshfield, Ore., will continue to operate as the Ore- 
gon Power Company. The properties, with headquar- 
ters at Kalispell, Montana, and Sandpoint, Idaho, will 
operate under the name Mountain States Power Com- 
pany. The company will be under the operating direc- 
tion of Elmer Dover, vice-president of H. M. Byllesby 
& Company, with headquarters at Tacoma, Wash. 
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at the School of 


Engineering of Milwaukee 


Unique Combination Worked Out of Teaching Electrical 
Theory and Practice—Elementary and Engineering Courses 
— Co-operative Educational Plan— Earn While You Learn 


HERE never was so great a need for technical 

education and vocational training as now. The 

army and navy need thousands of engineers and 
skilled artisans close to the fighting lines and other 
thousands in the industries supplying the munitions of 
war. Vast numbers of trained men have been taken 
from the various industries for active service. Eff- 
ciency requires that these men be replaced by men or 
boys with as complete a preliminary training as pos- 
sible. 

In the various branches of the electrical industry 
the desirability of such training is probably greater 
than in nearly all other industries even in normal times. 
But in these abnormal times this need is still greater. 
Not only have thousands of electrical engineers and 
electricians been called for active service, but elec- 
trical manufacturers, central stations, electric railways, 
telephone and telegraph companies have had to meet 
greatly increased demands for their products and serv- 
ice with seriously depleted forces. 

This situation in the electrical field has given con- 
siderable concern to the managers of central stations, 
telephone systems, electric railway lines and electrical 
manufacturing plants. While the employment of un- 
trained persons has been possible to a limited extent, 
this is evidently inadvisable for positions where a 
knowledge of electrical matters is essential. For this 
reason a description of an intensive system of elec- 
trical training that has been worked out very success- 
fully is doubtless timely. 


GENERAL EDUCATIONAL SCHEME OF SCHOOL OF 
ENGINEERING. 


The city of Milwaukee, Wis., is fortunate in being . 


the seat of an educational institution in which a unique 
method of teaching electrical science and art has-been 
developed. The fundamental principle of this method 
is to undertake simultaneously a study of theory and 





View in General Electrical Laboratory. 


practice so that the student instantly grasps the mean- 
ing of electrical laws by seeing them practically applied 
and:also understands the reasons for the adoption of 
certain practices through a study of the theory that 
dictated them. It was felt that the method used by 
many technical colleges of overemphasizing theory 
throughout the curriculum, and especially in the first 
year or two of the course, leads to loss of interest and 
lack of appreciation of the importance of what is being 
taught and, moreover, very much of the information 
is. forgotten before it is applied to engineering prac- 
tice. Almost invariably the ordinary graduate of such 
courses, lacking a proper conception of actual prac- 
tice, has to start practically at the bottom like an ap- 
prentice when he seeks a position in the practical com- 
mercial field. 

Most students eager to get a technical education 
are willing to acquire it at considerable sacrifice. In 
fact, students that work their way through college 
usually have the backbone that makes for success in 
after life. However, where the student earns part of 
his expenses by doing menial tasks, such as washing 
dishes or waiting on table, little of permanent value is 
obtained from his employment. Much better results 
are secured by placing the student at work part of each 
day in~-an industrial or commercial establishment 
where he can see and take part in the practical appli- 
cation of what he is studying. 

This newer scheme of engineering education has 
been followed by the School of Engineering of Mil- 
waukee throughout its career, which began in 1905. 
From the first it was determined to give lectures, labor- 
artory and practical work simultaneously so that in the 
electrical course the youhg student would immediately 
enter an elementary laboratory class in which the prin- 
ciples of simple circuits and the meaning of the most 
common electrical terms would be demonstrated. As 
the student advanced, more and more electrical theory 
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together with related mathematics, drafting, and gen- 
eral science were presented in lecture and recitation 
rooms at the same time that the laws being studied 
were verified and applied in the laboratories, and also 
in the industrial plants of the city. By this method it 
was found that the students not only comprehended 
the advanced theory much more readily than students 
following the older method, but that it had a vital and 
practical meaning to them which was much more likely 
to “stick.” 

The immediate value of such a course of instruc- 
tion was further enhanced by following practically 
from the start the part-time study plan. Positions 
were secured for the students with leading Milwaukee 
electrical concerns, the arrangement being that students 
attended the School of Engineering half a day and 
worked in the electrical or other industrial plants the 
other half day. This co-operative plan has been found 
not to be a hardship on the student; on the contrary, 
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it has enabled him to pay part or nearly all his ex- 
penses from his earnings as he continued in the course 

a great boon to students in modest circumstances, 
many of whom would otherwise be deprived of educa- 
tional opportunities, and an incentive to earnest, hard 
work and self-reliance to students from more affluent 
families. Furthermore, this plan gave the student an 
insight into the methods and needs of large industrial 
and commercial concerns, where he could see what is 
actually required of a technical man and therefore 
could readily secure a good position on completing this 
course without beginning at the bottom of the ladder. 
In fact, positions are practically guaranteed by the 
employer, and the student is developed by the school 
“to the pattern of the industry.” 

Summed up in a few words, the course of instruc- 
tion at the School of Engineering is of an intensive 
character aiming to secure the maximum possible re- 
sults for the student without lost motion in studies 
and without overtaxing his capacity—on the “earn 
while you learn” plan of co-operation with the elec- 
trical industries. Important details of the methods 
used in carrying on the work are given below. 


GROWTH AND DEVELOPMENT OF THE SCHOOL. 


Milwaukee, being one of the largest and most active 
centers of electrical industries, is the ideal location 
for carrying out such a co-operative educational plan. 

The success obtained by the School of Engineering 
of Milwaukee in following out this general policy is 
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well shown by its very rapid growth. Starting in a 
modest store and basement at 1027 Winnebago Street 
in 1905, the school has steadily grown until it now 
occupies two floors in the Stroh Building, 161-171 
Michigan Street, opposite the Milwaukee Post Office, 
and all of the fifth and parts of the fourth and sixth 
floors in the Insurance Building at Broadway and 
Michigan Street. Both these buildings are well located 
near the center of the city. The former one is occu- 
pied entirely by electrical laboratories, while in the 
latter building are the general offices of the school, its 
library, numerous lecture, recitation and drafting 
rooms, the chemical, magnetic, photometric and com- 
mercial testing laboratories and the rooms of the 
newly organized radio department. 
At first the school devoted itself chiefly to practical 
electricians’ courses. When it was shown that its 
method was correct and was producing valuable re- 
sults for its students, the courses of instruction were 








A Class in Armature Winding. 


gradually broadened until now the most advanced 
course offered is the three-year electrical engineering 
course. In the latter there is given in three years what 
usually takes four years in the ordinary technical col- 
lege. There is also offered a three-year course in com- 
mercial engineering and one-year electrician and spe- 
cial six-month vocational courses, such as for linemen, 
metermen, cablemen, etc. Classes are conducted 
morning, afternoon and evening. Each class is lim- 
ited to such a number that each student can receive 
the individual attention of his teacher. 

The school has been fortunate in having on its 
faculty at all times professors and instructors with 
extended experience in electrical engineering, all of 
whom come into intimate contact with their pupils. 
The school was founded by Prof. Oscar Werwath, 
who has remained at its head steadily from the modest 
start in 1905. Prof. William Baum, who was for a 
long time associated with Dr. Charles P. Steinmetz, 
is dean of the Engineering Department. John D. Ball, 
for many years with the General Electric Company, 
and for three years in the research laboratory of Dr. 
Steinmetz, is professor of electrical engineering. H. D. 
Matthews, formerly with the General Electric Com- 
pany, is professor of electrical design. A. E. Kienth, 
formerly in charge of water purification and bac- 
teriology for the city, directs the work on industrial 
chemistry. The instructors in electrical work include 
Fred C. Raeth, B. A. Bovee, J. P. Schroeter, Walter 
Hennig, R. A. Tamms and J. E. Hughes. 

Early this year the school greatly increased its 
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facilities and broadened the scope of its work. En- 
larged quarters were secured for the Engineering De- 
partment in the Insurance Building and the equip- 
ment thereof is now practically all complete. Ar- 
rangements are being made for a special class in radio 
and other signal work in co-operation with the Great 
Lakes Naval Training Station. 

The school was also fortunate in securing as busi- 
ness manager and director of engineering and indus- 
trial relations, the able services of Francis A. Vaughn, 
senior member of the well-known consulting engineer- 
ing firms of Vaughn & Meyer and Charles L. Pillsbury 
Company. Among the developments that Mr. Vaughn 
has brought about or is working on are: Bringing 
the school into closer co-operation with large indus- 
trial and business concerns of Milwaukee; establish- 
ment of the special Navy Signal School in co-opera- 
tion with the Navy Department and the telegraph 
and cable companies; organization of a commercial 
testing bureau; arrangements for making the library 
of the school a technical library open to Milwaukee’s 
industries and others interested in technology ; comple- 
tion of plans for conducting at the school an electrical 
show from March 27 to 30. At this show about 20,000 
square feet of floor space will be available for exhibits, 
which it is expected will be of unusual and timely 
interest, since they will include much in the way of 
electrical equipment used in the war. Numerous popu- 
lar lectures and talks and motion-picture displays will 
be given, so that a large attendance is to be expected, 
everyone being invited. Ps 


SoME FEATURES OF THE SCHOOL’s EQUIPMENT AND 
Work. 


In the accompanying illustrations are shown a few 
views in some of the electrical laboratories of the 
school. These give a better idea of the practical na- 
ture of the equipment and training given than could be 
described in the limited space available. A noteworthy 
feature is an actual transmission and distribution pole 
line with regular equipment which was presented to 
the school by the Milwaukee Electric Railway & Light 
Company. With this equipment students can obtain 
an excellent practical idea of the- work of a lineman. 
Other equipment is also provided for testing meters, 


Teaching House Wiring in a Model House. 


-two to six months. 
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Portion of the Dynamo and Motor Laboratory. 
telephone switchboards and circuits, dynamos and mo- 
tors, for study of armature winding, for ordinary and 
special electrical measurements, as well as the great 
variety of experiments usually conducted in electrical 
laboratories of educational institutions. To economize 
the time of the students, the equipment is so arranged 
that the time that is usually wasted in making connec- 
tion of parts and instruments is greatly reduced. This 
also reduces the wear and tear on the apparatus. 

In taking up the practical study of an instrument 
or apparatus, its parts are studied in detail and assem- 
bled into a complete unit at the same time that the 
theory of its construction is studied. This method is 
followed, for instance, in the study of telephone instru- 
ments, switches, motors and generators, etc. The stu- 
dent is taught to assemble and disassemble the ap- 
paratus in order to locate and remedy troubles. In 
classrooms adjoining the laboratories, the explanatory 
work and discussion of the results of the tests is given. 

Among the companies with which co-operation is 
actively carried on in part-time employment of stu- 
dents are the following well-known Milwaukee elec- 
trical conterns: Allis-Chalmers Manufacturing Com- 
pany, The Milwaukee Electric Railway & Light Com- 
pany, Julius Andrae & Sons Company, Industrial 
Controller Company, Allen-Bradley Company, Globe 
Electric Company, Northwestern Storage Battery 
Company, Wisconsin Telephone Company, Northwest- 
ern Manufacturing Company, Lime Material Com- 
pany. 


WAR COURSES LAUNCHED AT CARNEGIE 
INSTITUTE. 





Special electrical war courses for enlisted men are’ 
being given at Carnegie Institute of Technology, Pitts- 


burgh, Pa. Instructors are wanted to teach the fol- 
lowing subjects; lectures and laboratory work in ele- 
mentary electricity and magnetism. Same for dyna- 
mo machinery, storage batteries and radiotelegraphy. 
Others are needed to teach continental code, practical 
electric wiring, instrument repair and machine work. 
The Institute is especially desirous to hear from a 
few instructors who would come for short periods, 
State age, draft status, qualifica- 
tions, schooling, experience, references, salary expect- 
ed and period of employment desired in first letter or 
telegram. Address Chairman of War Course Com- 
mittee, Carnegie Institute of Technology, Pittsburgh, 
Pa. 
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Daylight Saving 
N March 19 President Wilson signed the day- 
light saving law, which will come into effect on 
March 31. The law provides that at 2 a. m. on 
the last Sunday of March of each year the standard 
time shall be advanced one hour, and at 2 a. m. on the 
last Sunday of October standard time will be retarded 
The period for daylight saving is thus of 
Although shorter than that more lately 
Insull and a number of noted 


one hour. 
seven months. 
proposed by Samuel 
engineers, economists and utility men, who proposed 
that the 
year, the law as signed by the President is for a period 


clock be advanced one hour for the entire 


longer by two months than the bill passed by the 
Senate last year, which called for five months of day- 
light saving. However, a start has at last been made. 
\nother step has been taken in the thrift movement, 
and who shall say what will be next, or where the 
movement will end? 

In adopting daylight saving the United States is 
doing only what her allies, the French, British and 
Italians, have already done for one or more seasons. 
\nd the allies have done only what the Germans had 
done before them, for Germany adopted daylight sav- 
ing on May 1, 1936. Austria, Italy, Holland, Den 
mark, Norway, Sweden and Portugal then followed. 
France and England came next, although a daylight 
saving bill had been pending in the British parliament 
since 1908, and now finally the United States follows 
suit, the country credited with having been the first to 
sponsor the cause of daylight saving through its noted 
citizen, Benjamin Franklin, over a century ago. 

There are probably few pieces of legislation pos- 
sessing so many advantages and so few objections for 
the nation and so many benefits and so few hardships 

The law 
it will do 


for the individual as this daylight saving law. 
aimed primarily to conserve coal, and this 
to the extent of about 300,000 tons this year, and more 
as the users of electric light become more numerous. 
For electric light customers the daylight saving will, 
it is estimated, save about $7,500,000 this year, an 
amount that will, however, affect but little either cen- 
For the central stations this 


a reduction of 


tral station or consumer. 
hour of daylight saved will mean 
income, so small in most cases, except where the light- 
ing load is the predominating source of revenue, as 
to be masked by increased revenue in other ways; it 
will mean a reduction of the magnitude and duration 
of the peak and thus will reduce the amount of coal 
required for banked fires and consumption at forced 
ratings with accompanying higher maintenance ex- 
pense. It will mean a higher load-factor, thus enabling 


investment in equipment to be better utilized, bringing 





in higher return. Unfortunately the winter peak still 
remains, and until this is removed entirely or in part, 
as possibly some day it may be, there must necessarily 
exist a waste of equipment and fuel, and higher rates 
for energy than there would be otherwise. 

But as important as are these benefits of daylight 
saving, more important still, perhaps, is the effect of 
this additional hour of daylight upon the improve- 
ment of health and increase in food production. The 
extra hour of daylight will give to many more time 
for recreation. It will mean more of God’s great out- 
doors for the indoor toiler, park or field or street 
instead of indoors with its things artificial. It will 
mean better health physically, mentally and morally for 
many, and more joy for most. This extra hour of 
daylight will mean greater production by the soil. It 
will mean more time in the fields and orchards for 
sowing seed, cultivating crops and reaping the harvest. 
It will mean more food and better health for those 
serving the country by obtaining it. This extra hour 
of daylight will be a boon indeed for the war gardens 
and the home garden of the city horticulturists. In 
this sense alone it has been estimated that during the 
coming summer more than 1,480,000,000 daylight- 
hours will be added to the backyard and vacant lot 
cultivation alone, which must add its quota toward 
increasing food production, reducing the cost of living 
and amount of truck transported, as well as encourag- 
ing outdoor life and the home garden. 

The daylight law will conserve coal, increase home 
food production and improve health; it will improve 
the hours of leisure for many, and thus better their 
work during the hours of toil. The daylight saving 
law comes with universal welcome. The only surprise 
is that it has taken so long to come, that the country 
responsible for its original promulgation should have 
been the last of the big nations to adopt it, and then 
only under the stress of war. However, the sun is 
with us now, to “do its bit” toward winning the war. 





Banking Distributing Transformers 


HE question of whether distributing transform- 
A ers should or should not be operated in parallel 
is an old one, that appears again at this time with 
renewed interest, when effort is being made in all 
walks of life to economize. The question is not new, 
only conditions have changed, and better facilities and 
wider experience are available today than existed ten 
years or so ago to overcome past difficulties and mini- 
mize inherent drawbacks of a number of transformers 
operating into a common network, 
Circumstances alter cases, and each case of trans- 
former banking for distribution purposes must be de- 
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In every instance it is a mat- 
conservation 


cided on its own merits. 
ter of deciding whether the advantages 
of transformer capacity, lower unit cost for transform- 
ers, lightning arresters and secondary copper, and 
more efficient transformation and distribution and 
higher standard of service—are not offset by the dis- 
advantages of having a number of units tied in to- 
gether. The question also to be decided is whether it 
is better for service as a whole to have each trans- 
former isolated and trouble thus localized or whether 
it is preferable to tie in a number of transformers in 
such a way that one unit in trouble will clear itself 
and shunt its load over to those that remain; and be- 





fore this question can be settled it is necessary to 
know, approximately, how often cessation of power 
on the one hand or variation from the normal on the 
other is likely to occur, and which is the more objec- 
tionable, occasional cessation or frequent fluctuations 
due to trouble in a bank. 

For many years network protectors have been 
available to restrict the interchange of energy between 
portions of an interconnected network, somewhat 
analogous to the bus reactor to limit the current flow 
between bus sections and generators. But these, like 
the secondary fuse recommended elsewhere in this 
issue in an article by E. M. Grah for protecting the 
transformers in a banked group from carrying exces- 
sive load during time of trouble, are a further compli- 
cation, add to the cost of the installation and thus 
detract both from the saving and advantages advanced 
for banking distributing transformers. 

Undoubtedly there are cases where banking trans- 
formers is feasible, quite desirable and to be recom- 
mended. One such instance that suggests itself might 
be that of the smaller city where the load is light yet 
dense and its growth stable. The two extreme cases 
where banking might not be desirable nor justifiable, 
the one for economic reasons, the other from consid- 
erations of reliability to service, are where the load is 
widely scattered on the one hand and extremely dense 
and heavy on the other. 

Transformer banking, like the grounded neutral, 
three or four-wire three-phase distribution, direct or 
alternating current for railroad electrification has its 
place, which may or may not be sharply defined but 
nevertheless exists. Only consideration of safety, re- 
liability of service and economy will indicate the final 
choice. While a number of systems with intercon- 
nected or banked transformers are in successful oper- 
ation, the weightier opinion is undoubtedly against 
banking. 





Greater Publicity for Electric Vehicles 


HERE are enormous possibilities for the use of 
fi; the electric truck. Possibly even the most op- 
timistic central-station and electric vehicle com- 
panies do not as yet realize the wide diversity of appli- 
cations, the vast field that the electric vehicle is well 
fitted to fill. Co-operative trucking, fleets of transports 
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for bulk freight haulage, armies of express wagons, 
and so on—these are opportunities, but are in the 
minority. What of the really big demand that exists, 
and which as yet is only catered to by the gasoline car? 

Consider the case of grocery deliveries alone—only 
one out of many similar branches of delivery and 
transportation—which is vitally interwoven with the 
high cost of living and the sustenance of the people. 
It has been estimated that $75,000,000 is spent annually 
in the delivery of groceries throughout the country. 
And then there are other retail deliveries such as milk, 
coal, meat, hardware and laundry, without mention- 
ing all the wholesale hauling and trucking and munici- 
pal and industrial transportation. The Census Bureau 
found that while the cost of department-store deliv- 
eries was less than 2 per cent of the total cost, that 
for milk and dairy produce was 12, for coal and wood 
19, and for ice delivery 45 per cent ofthe total cost. 
This all has to be borne by the consumer and partly 
accounts for the excessive cost of living. 

Notwithstanding all the progress made by the elec- 
tric vehicle, the evolution and improvements through 
which it has passed, figuratively speaking, nothing has 
seriously been done in applying the electric vehicle to 
general usage. If the electric truck is to find the use 
its sponsors desire, that its merits warrant, and econo- 
my demands that it should, operating data and its low 
cost of upkeep and operation must be placed promi- 
nently before the public, which comprises user, pros- 
pective user and future possible user. Not long ago 
the Society for Electrical Development issued a 
pamphlet entitled “More Than 3000 Uses for Elec- 
tricity.” How many uses are there, in actual usage 
and prospective, for the commercial and municipal 
electric truck from a few hundredweight to Io tons, 
for high speeds and the heavy short low-speed haul? 
More than many suppose. 

A compilation of uses for the electric truck—not 
war-time measures, transient uses and spectacular ap- 
plications, for these will take care of themselves—but 
the commonplace everyday variety of uses, such as 
garbage and dust collection, milk and coal distribution, 
delivery of groceries and laundry, and the many other 
things that enter into everyday domestic and commer- 
cial life, that go on whether comes peace or war, with 
cost data and comparisons of. expenditure of capital, 
time and labor for gasoline and horse, would plead 
the cause of the electric truck as nothing else would. 

Operating costs are the final criterion between 
horse, gasoline or electric truck. On this basis alone 
the electric truck is able to hold its own against 
all comers in an increasingly widening field. But 
that this is so is not generally known except amongst 
those who have studied the subject.. It certainly is 
not known by the everyday truck purchaser. The 
merits of the electric truck deserve that they be adver- 
tised wisely and effectively. The high cost of living 
and the best interests of all require that this be done. 


And be done now. 
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Electric Hoist Facilities Offered Government — Electrical 
Manufacturers Meet — Minnesota Water Power Survey 


MINNESOTA ASSOCIATION ELECTS OFFI- 
CERS. 


Convention Held at Minneapolis Establishes New Attend- 
ance Record—Many Interesting Papers. 


In spite of war conditions, or rather because of 
them, the attendance at the annual convention of the 
Minnesota Electrical Association was the largest in 
the history of that organization. The meeting was 
held at the Hotel Radisson, Minneapolis, Minn., on 
March 11, 12 and 13, and the program provided many 
topics of timely interest bearing especially on war- 
time utility problems. 

A brief report of the early sessions was presented 
in last week’s issue. Papers were presented by S. B. 
Hood, George A. Hughes, George Hewitt, Prof. W. T. 
Ryan and R. D. Thomas. 

Officers for the ensuing year were elected as fol- 
lows: 

President, B. W. Cowperthwait, assistant general 
manager Northern States Power Company, Faribault, 
Minn. 

Secretary-treasurer, F. C. Hoffman, auditor, St. 
Paul Gas Light Company, St. Paul. 

Vice-president, H. E. Swanson, superintendent, 
Water & Light Board, Rochester, Minn. 

Directors: The above three officers and the follow- 
ing: H. E. Young, sales manager, Northern States 
Power Company, with headquarters in Minneapolis ; 
Emil Aveldson, superintendent, Municipal Electric 
Light Plant, Litchfield, Minn. 

The next convention will be held in St. Paul. 

Resolutions expressing loyalty to the government 
and declaring for a program of conservation in the 
interests of the successful prosecution of the war were 
adopted. 

Mr. Cowperthwait, the new president, is one of 
the best known utility men in the state, and the Min- 
nesota Electrical Association will have in its new pres- 
ident a man of wide experience in the industry. 


ASSOCIATED MANUFACTURERS OF ELEC- 
TRICAL SUPPLIES HOLD ANNUAL 
MEETING. 


General Association Meeting on March 21, Together With 
Numerous Section and Committee Meetings 
Throughout the Week. 





The various sections and committees of the Asso- 
ciated Manufacturers of Electrical Supplies are meet- 
ing in New York City this week with a large attend- 
ance. Business sessions have been held every day at 
the association’s rooms on East Forty-second street. 
The annual meeting for the presentation of reports, 
considering trade conditions after the war, trade ac- 
ceptances, the election of officers and other matters 
was held on Thursday. The afternoon session was in 
the nature of a business meeting. At the evening ses- 


sion which followed a banquet at Delmonico’s, topics 
of timely interest were presented ; Maj. Donald Guth- 
rie of the British army was one of the principal speak- 
ers and described some of his personal experiences on 
the battlefront in France. | 

The association includes in its membership the 
leading electrical manufacturers of the United States 
comprising about 200 makers of electrical goods. Pres- 
ent officers are H. B. Crouse, president ; A. W. Berres- 
ford, vice-president; J. W. Perry, treasurer; Charles 
E. Dustin, secretary; Thomas M. Debevoise, counsel. 

Practically all the sections and the chief commit- 
tees of the association held their own separate meet- 
ings at various times during the week, these sessions 
being in the nature of conferences where topics of 
detailed interest to the various classes of manufactur- 
ers were discussed. Nearly 20 such section and com- 
mittee meetings were held between Monday and Fri- 
day afternoons. A more complete report of these 
meetings will be given in our next issue. 





-ELECTRIC HOIST MANUFACTURERS 
OFFER FACILITIES TO 


. 


GOVERNMENT. 
Form Association to Co-ordinate Activities and Secure 
Standardization. 
The Electric Hoist Manufacturers’ Association 


has, by a resolution adopted at its last meeting, of- 
fered the services of the member companies to the 
Government in meeting the extraordinary demand for 
their product. 

The War Industries Board of the Government has 
requested full information concerning the ability of 
the electric hoist manufacturers to handle the volume 
of business offered them. 

It is evident that the association will be of great 
assistance to the War Industries Board, as it is becom- 
ing more apparent from day to day that there are nu- 
merous advantages for all concerned to have manu- 
facturers in certain lines organized, especially now, in 
the hour of the nation’s greatest need, and instead of 
vindictive competition and antagonism along business 
lines, the spirit of co-operation and exchange of ideas, 
looking toward increased output, should prevail. 

Electric hoists for shop use and handling material 
have gone through various stages of development dur- 
ing the past 15 years, and like all classes of shop ma- 
chines, they cannot be successfully designed on the 
basis of theory alone. Actual experience in meeting 
hoist requirements and innumerable corrections and 
refinements in design on the part of the manufactur- 
ers have marked the progress made during these past 
15 years in this important field. 

The many mistakes, both on the part of the manu- 
facturer and the user during this development period 
have in some instances created a lack of confidence in 
electric hoists as a class. On the other hand, many 


users have been led to believe that such hoists are un- 
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affected by abuse and can consistently be called “fool- 
proof.” 

Some discredit to these machines has developed on 
account of lack of standardization in nomenclature, 
service rating and general characteristics on the part 
of the makers. 

Now that it is thought that the experimental stage 
has been well passed and acceptable designs developed 
by various manufacturers, it seems wise to co-ordi- 
nate the total experience and to make available for the 
user, all that is best in electric hoist design and prac- 
tice. With this object in view, the manufacturers of 
the United States organized “The Electric Hoist 
\lanufacturers’ Association,” comprising the follow- 
ing companies : 

Brown Hoisting Machinery Company. 

Detroit Hoist & Machine Company. 

Euclid Crane & Hoist Company. 

Franklin-Moore Company. 

Link-Belt Company. 

Roeper Crane & Hoist Works. 

Shepard Electric Crane & Hoist Company. 

Sprague Electric Works. 

Yale & Towne Manufacturing Company. 

The officers of the Association are as follows: 

F. H. Hatch, chairman, Shepard Electric Crane & 
Hoist Company. 

F. W. Hall, 
Works. 

€. W. Beaver, secretary-treasurer, Yale & Towne 
Manufacturing Company. 

The Association holds monthly meeting for the 
purpose of studying the specific needs of the hoist 
user and to develop standardized methods of present- 
ing information to him so that guess work will be 
eliminated. 

The association will consider uniform nomencla- 
ture pertaining to the types and parts of electric hoists, 
fix upon a standard by which hoist motors shall be 
rated and promote the standardization of electric 
hoists as far as possible. It will also collect and dis- 
seminate information and statistics relative to the 
electric hoist industry, provide facilities and oppor- 
tunities for study and education in regard to the econo- 
mics of the industry, extend the use of their product 
by pointing out the great number of material-handling 
problems of different classes that can be solved by the 
use of electric hoists, promote a friendly intercourse 
and co-operation among the members. 


vice-chairman, Sprague Electric 





NATIONAL HEADQUARTERS OF CONTRAC- 
TORS AND DEALERS MOVED TO 
NEW YORK. 


The organization headquarters of the National As- 
sociation of Electrical Contractors and Dealers have 
been removed from Utica, N. Y., to New York City. 
\ suite of rooms has been secured in the World’s 
Tower Building. The headquarters of the association 
have been in Utica since it was first organized as the 
National Association of Electrical Contractors of the 
United States. Since the reorganization and expan- 
sion of the association, which took place in the last 
few months, it has been thought desirable to move the 
main offices to the country’s metropolis, so as to make 
it easier for the many visitors of national prominence 
to visit the offices without a separate side trip. The 
address of the new office is Room 1703, 110 West 
fortieth Street, New York City. Harry. C. Brown is 
secretary of the association, and W. C. Peet is national 
chairman. 
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SURVEY OF MINNESOTA WATER POWERS. 


Only 113,000 Horsepower Developed Out of Available 
750,000—Low Heads Predominate, 





In an address before the recent convention of the 
Minnesota Electrical Association, R. D. Thomas, su- 
perintendent of the St. Anthony Falls Water Power 
Company, pointed out conditions in Minnesota with 
particular reference to the low heads and wide varia- 
tion in the flow. ; 

Few, if any, of our Minnesota rivers have been 
developed hydraulically to the maximum degree pos- 
sible as is evident from figures published by. the State 
Drainage Commission in which it is stated that there 
is a total average development of 113,000 horsepower 
out of an estimated available horsepower of 750,000. 

The majority of the plants utilizing water power 
were built primarily for local manufacturing purposes 
and are still devoted largely to the operation of pulp 
and paper mills, saw mills, and flour mills. In fact 
the early history of water power here, as well as else- 
where, is most intimately associated with the develop- 
ment of the two latter industries. 

The introduction of electricity as a means for de- 
veloping and transmitting power over considerable 
distances and the rapid development in its adaptation 
to a variety of uses has brought about a complete 
change in the status of water power. Formerly this 
power was used only at the immediate point of its 
availability and many remote and inaccessible powers 
have been useless and of no value commercially. To- 
day these powers have become available in convenient 
form and we find the tendency of all hydraulic power 
developments to be in the shape of hydroelectric 
plants and, incidentally, the state is becoming aiready 
a network of transmission lines. Electric lights and 
electric motors are no longer found only in our cities 
but many farming communities have now come to look 


* upon them as necessities of country life. 


All of this tends to enhance the value of our wa- 
ter powers, but on the other hand there are many 
causes which tend to retard hydroelectric development, 
some of which will defer the complete utilization of 
these resources for an indefinite time. 

Contrary to a common idea all potential water pow- 
ers are not commercially feasible prospects and with 
the rapid improvement in the efficiency of steam-pro- 
ducing machinery there has arisen a very decided com- 
petition which must be reckoned with in all our studies 
of the proposed development. 

Generally speaking, hydraulically developed power 
is inferior to that generated by steam. It is usually 
dependent upon rainfall and other variable factors 
over which man has no control. The initial cost of 
development is relatively high; and it must compete 
with steam power which is actually today, on the basis 
of pre-war fuel prices, being producer, where the large 
steam turbine is used in thoroughly modern plants, at 
a less cost per kilowatt-hour than is possible by water 
power in any but our most favorably situated hydro- 
electric plants. 

To offset the handicaps of seasonal variation in 
stream flow,complete or partial interruption by drought 
or ice, the menace of floods and the annoyances expe- 
rienced in long distance transmissions to say nothing 
of the impediments of improperly considered state 
and federal legislation, a fair chance of reasonable re- 
turn on the investment must be assured before the 
conservative and discriminative investor will risk his 
money on hydroelectric development. 












































520 





Minnesota water powers are frequently seriously 
handicapped by those extreme low-water conditions 
attending our more severe winters when long periods 
of sub-zero weather occur. The low-water flow at- 
tending low temperatures may be, and generally is, 
quite independent of precipitation. 

Occurrences of this nature impress upon the public 
service manager and upon the designing engineers the 
need of utilizing to its maximum degree of efficiency 
every cubic foot of water available for power pur- 
poses. This need is still further emphasized by the 
present emergency in fuel supply when coal is not only 
excessively high in price but also most difficult to get. 
Most of our hydraulic power plants in Minnesota are 
antiquated and inefficient. Even many of those built 
within the last few years are so inefficient, according 
to present standards, that they could profitably be re- 
modeled on modern lines. Progress in water-wheel 
design and the development of improved settings has 
been so rapid that only the most recent plants attain 
the best efficiency possible. 

Contrary to the general belief of the public, a wa- 
ter-power development is a continual source of heavy 
expense to its owners. Its very nature is such that it 
is exposed to the most destructive forces of the ele- 
ments which batter away unceasingly day after day, 
and year after year, until eventually some weak spot 
is found by ice or flood and in perhaps a few hours 
the earnings of years are lost. 

To prevent this possible ultimate loss, eternal vig- 
ilance is necessary and repairs and renewals must be 
made as the need arises. This system frequently re- 
quires expenditures that are difficult to make but the 
highest economy demands that they be made even, as 
is frequently the case, at the cost of great sacrifices 
elsewhere. In spite of these uncertain elements and 
the keen competition of steam power in the past, water 
power is today a most essential factor in our power 
problems. 

The present high fuel costs and transportation dif- 
ficulties have made it desirable and even necessary to 
use this resource to the ultimate possible limit. The 
Federal Government is now taking steps to promote 
economic water power development and Congress will 
probably, at an early date, pass a bill now pending 
which will result in increased activity in this direction. 


ELECTRIC FURNACE FOR NON-FERROUS 
METALS. 
Discussion Before Lynn Section of American Institute of 
Electrical Engineers. 


On the evening of March 13, G. H. Clamer of the 
Ajax Metal Company, Philadelphia, gave an illus- 
trated lecture on the electric furnace as a means for 
melting the non-ferrous metals and alloys. One of 
the great troubles in the early experiments with the 
open-ring furnaces was with what is termed the “pinch 
effect” which results when high density currents are 
passed through a molten conductor, whereby the con- 
ductor tends to contract. If the current be sufficiently 
increased, this contraction proceeds to such a degree 
as to pinch the conductor so that the circuit becomes 
entirely interrupted. 

Mr. Clamer, in speaking of the electrical reason for 
the “Pinch effect,” showed that conductors carrying 
current surrounded by lines of force having the same 
direction, repel each other ; those of opposite direction 
attract each other. Therefore two conductors placed 
parallel and carrying current in the same- direction 
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will be attracted to each other. If we consider a 
molten conductor as made up of numerous conductors 
parallel to each other and carrying current in the same 
direction, it will be seen how the molten metal will be 
attracted to the center of the conductor and will 
actually set up a pressure there. This has been scien- 
tifically designated by Dr. E. F. Northrup, who has 
thoroughly worked out the mathematics of the electric 
furnace, as the “internal pressure effect.” 

Before describing the Ajax-Wyatt furnace and dif- 
ferentiating between the pinch and motor effects, Mr. 
Clamer gave a description of electric furnaces in gen- 
eral, with particular reference to the closed channel 
induction furnace invented by Charles P. Schneider, 
president of the Creusot Steel Works of France, which 
is described in two patents granted in 1904. 

In connection with the advantages of the electric 
furnace, the restriction of its field of usefulness was 
shown in that it can be operated to advantage only in 
continuous service, and is not economical on an 8 or 
10-hour basis. 

The Ajax Metal Company began by building small 
sizes, but found that as the sizes of furnaces increased, 
the troubles did also. Some 50 experimental furnaces 
were built and over $100,000 expended before there 
was assurance of commercial success. 

Though there js much development work yet antici- 
pated, the lecturer concluded with an expression of 
belief that the electric furnace is the ultimate type. 





SIGNAL CORPS HAS OPENING FOR MANY 
ELECTRICAL MEN. 





Required for Various Branches of Radio Communication 
Work. 


The Signal Corps, U. S. Army, has announced that 
it can use the services of a large number of men hav- 
ing electrical training. They are needed especially in 
connection with the radio-communication systems in 
use in the military service. All classes of electrical 
men—wiremen, expert electricians, storage-battery 
men, telegraph and wireless operators, and men with 
electrical-engineering training and experience are 
wanted. The opportunity offered is exceptional be- 
cause of the great interest and importance of this 
branch of the service which has been most aptly char- 
acterized as the nerve system of the army. Men en- 
gaged in the radio division of the communication work 
in particular have an increasingly important part in 
the great intelligence system upon which army opera- 
tions are almost totally dependent. The scope of this 
work requires men who will fall in general into three 
classes, depending on the character and amount of 
experience bad by the individual, namely, radio oper- 
ators, radio mechanics and field radio experts. 

Application blanks for service in the radio work of 
the Signal Corps may be secured by addressing the 
Office of the Chief Signal Officer, Land Division, 
Training Section, Washington, D. C. Men of draft 
age may make application and if qualified will be in- 
ducted into the army, at their request, for service in 
this branch of the Signal Corps. After enlistment or 
induction, all personnel will be sent to one of several 
radio schools for six weeks to three months of inten- 
sive training in the one of*the three general branches 
of the radio work for’which their previous experience 
qualifies them. Some of the personnel completing these 
courses will be commissioned, and the opportunity for 
advancement for all graduates will be dependent on 
the individual ability. 
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Silk Lamp Shades Entice Lamp Buyers—Customers’ Demand 
and What It Means— Electric Motors for Sheep Shearing 


SILK LAMP SHADES ENTICE LAMP ELECTRIC VACUUM CLEANER OPPOR- 


BUYERS. 
W. E. Quillin, Lorain, Ohio, New Business Manager, 
Utilizes Women’s Natural Needle Skill to Make Sales. 


There are many persons who cannot see the use- 
fulness of a portable electric reading lamp unless it be 
from the decorative possibility. To such critics—and 
among them are found many central-station men—a 
100,-watt lamp in an indirect ceiling fixture is worth 
infinitely more than the small portable lamp that can 
be of use but to one person at a time, as a rule. 

But the portable lamp by reason of possessing these 
qualities can be a great consumer of current, and con- 
sequently should be viewed favorably by the central- 
station man, 

W. E. Quillin, new-business manager of the Lorain 
County Electric Company at Lorain, Ohio, has dis- 
covered a profitable way of helping this tendency 
along. Silk lamp shades appeal to the decorative 
tastes of most women, but the expense often balks 
them. Mr. Quillin solved this by instructing the women 
in the art of making their own silk shades. He ob- 
tained a young woman of Lorain with needlework 
abilities and sent her to a needle school in Cleveland. 
When she returned he opened a department of instruc- 
tion for home silk shade manufacture. The company 
laid in a line of wire frames, silks and braids so the 
pupils could buy the materials at the place of instruc- 
tion, and success was immediate. There are now as 
many as 30 women in the Lorain County Company’s 
office in one afternoon buying material and working 
on shades. Purchases of lamps to fit the shades have 
been numerous. The inst.uctor makes shades for the 
company during her spare time. 


TUNITIES. 





Spring House-cleaning Season Is Time to Make Demon- 
strations and Push Sales. 


House-cleaning and sanitation suggestions are 
pertinent at all seasons, but are especially so at the 
opening of spring when the home needs renovating to 
rid the rooms, closets, carpets, floors, walls, ceilings 
and furniture of the unsanitary accumulations of the 
winter. When the warm sun brings budding shrubs 
and we let the springtime atmosphere sweep through 
the rooms we don’t want it vitiated by dusty rugs, 
musty walls nor cobwebs in the corners. And to ac- 
complish this it should not be made necessary for the 
housewife and her helpers to undergo an excruciating 
experience with scrubbing’ brushes, mops and brooms. 

It is within the province of the electrical contractor- 
dealer to make such demonstrations as will result in 
steadily extending the use of the electric vacuum 
cleaner in the home, and thereby banish the old-time 
drudgery identified with house-cleaning time. It is 
up to the appliance dealer to show home owners that 
there is economy of money and time, and conservation 
of health in the work of the vacuum cleaner; that, in 
logical sequence, it follows the electric stove, washer, 
and ironer in the complete electrification of the home. 
To demonstrate the utility and positive benefits of 
such appliances is opportune at all times, but the open- 
ing of spring is especially the season for the sale of the 
electrical cleaner, that helps so much to fighten the 
burdens of household work, that makes of electricity 
the ever-ready and tireless servant. 

As an example of organized effort in pushing the 
sale of electrical appliances, and especially of vacuum 
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machine found defective. 


at Bargain Prices. 








SPECIAL SALE OF 
RELIABLE-ROYAL VACUUM CLEANERS 
DAYS ONLY. 


ERE at last is our electric cleaner at a price YOU can really afford. 
Staunch and sturdy little dust and dirt gatherers that weigh but eight 
pounds; can be carried all over the house in one hand; picks up those tan- 
4 talizing threads, lint and hair with their friction driven brushes. 
OUR GUARANTEE 
We absolutely guarantee every “Reliable” and “Royal” against all defects in 
‘ workmanship or material, and will replace free of charge, without question, any 





We have on hand a few demonstration Vacuum Cleaners which we will sell 


Phone Main 2950, and ask for free demonstration in your home. 
NEW ORLEANS RAILWAY & LIGHT CO., 





201 BARONNE ST. 





Circular Distributed by New Orleans Company in Vacuum-Cleaner Campaign. 
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cleaners, the New Orleans Railway & Light Company 
is pursuing a plan worth noting. Its spring campaign 
of demonstrating and selling electric cleaners is now 
well advanced in that latitude. The Reliable and the 
Royal are the types being sold. Both the efficiency 
and the price of these machines are brought to the at- 
tention of patrons in several ways which are found ef- 
fective. <A little folder called “Service,” of which 
30,000 copies a week are circulated, carries the illus- 
trations, descriptive, guarantees and announcements 
concerning electrical appliances ; and recently much of 
this attention has been centered on vacuum cleaners. 
Similar stories are told by means of bill stickers, on 
which special sales of Reliable-Royal cleaners are 
announced. A copy of a typical sticker is herewith 
reproduced. 

Patrons who have purchased appliances of the 
company at some previous time are listed as preferred 
customers, and in addition to sending them literature, 
they are communicated with over the telephone by a 
young woman whose duty it is to arrange appoint- 
ments whereby demonstrations of vacuum-cleaner 
work may be made. This method has been found to 
be specially helpful in disclosing leads to genuine pros- 
pects. Advertising spaces in newspapers and street 
cars are being utilized and house-to-house solicita- 
tions and demonstrations bring in a share of the re- 
sults. Thus, the store displays, house organ publicity, 
sticker announcements, telephone talks, local adver- 
tising and salesmen’s work, all combined, probably 
reach most of the possible customers. This electric 
vacuum cleaner work is taking a strong hold on the 
American home. 





LAST GASOLINE ENGINE REPLACED BY 
CENTRAL-STATION SERVICE. 


What is thought to be the last gasoline engine 
operating in Momence, IIl., has been displaced by an 
electric motor, thus ending a campaign of the Mo- 
mence Utilities Company to electrify all establishments 
using power other than electric. 

The Momence Utilities Company, Momence, IIl., 
has been operating a plant and delivering power and 
light service in a restricted territory for a number of 
years. Its field comprises, Momence, Grant Park and 
the surrounding farming community. The country 
region is served from ro miles of line. There are 670 
meters on the system, 70 having been added in 1917. 
The power business is represented by 425 horsepower 
in connected motors in Momence and Grant Park, the 
largest user of power being the Tiffany Enamel Brick 
Company at Momence, which takes 200 horsepower. 
Selling electrical appliances is an important adjunct to 
the business. About 40 electric ranges, 400 flat irons 
and a number of washing machines and vacuum clean- 
ers are in use in the territory served. In the farming 
districts, in addition to lighting service, the use of 
motors for pumping and domestic utilities has been 
considerably extended. 





POWER DEVELOPMENT AT 
STREATOR, ILL. 


Central-station power service at Streator, IIL, 


amounts to approximately 250,000 kilowatt-hours per 
month, being distributed to industrial plants as fol- 
lows: 
Manufacturing Company, 60,000; American 
Company, 60,000 ; 
kilowatt-hours. 


Western Glass Works, 100,000; Streator Clay 
sottle 


Streator Brick Company, 17,000 
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CUSTOMERS’ DEMAND AND WHAT IT 
MEANS. 


A Power Salesman’s Explanation of the Elements Which 
Enter Into Rates for Energy. 
By T.-D. Rose. 
Consolidated Gas, Electric Light € Power Company, Baltimore. 

The demand, as defined in our rate schedules, “is 
the greatest amount of electricity normally used by 
the customer at any one period of time.” In selling 
electricity, then, our company wants to know three 
things about every customer’s load: the total amount 
of energy consumed, the normal maximum rate at 
which that energy is taken from our lines, and the 
time at which that maximum occurs. We can all 
readily see why an actual knowledge of the total 
amount of energy used is necessary, just as we can 
understand why the merchant must know how much 
of any commodity he sells us, but we cannot so easily 
understand why a knowledge of the maximum de- 
mand, and the time that it occurs, is necessary before 
any charges can be made. 

In any form of business requiring invested capital 
two separate and distinct forms of charges are made 
on the books to properly account for expenses. These 
are fixed charges and operating charges. The fixed 
charges are usually defined as those charges which 
are not a direct function of the amount of product 
manufactured or the amount of business done, but 
which are concerned with providing the working 
equipment. These charges remain whether the plant 
or business produces or not. On the other hand, the 
operating charges are defined as those charges which 
are a direct function of the amount of product or the 
amount of business and which are concerned solely 
with the actual production. In some cases a third 
form of charge is made, called the consumers’ charge. 
Under this head are placed those costs which are not 
concerned with providing a working equipment and 
which are not a direct function of the output, but 
which are dependent upon the number of consumers. 

The fixed charges are those costs which are con- 
cerned with providing the working equipment or 
physical properties of a company. Under this head 
are included such items as interest on investment, de- 
preciation, rentals, taxes, insurance and certain gen- 
eral office expenses. These costs all remain inde- 
pendent of the amount of business done. 

The operating charges include such items as labor 
in plant, supplies in plant, repairs, advertising, cost of 
new business and general office expenses. These 
items are all dependent upon the amount of output. 

Under the consumer’s charges are costs of billing 
and collecting, and in the case of central-station com- 
panies, the cost of meter reading. These items are all 
functions of the number of consumers on the books. 
However, this classification is usually included under 
fixed charges, because they are not in any way relzted 
to the amount of product manufactured and sold. 

Thus we see that central-station companies have 
two separate and distinct divisions of cost, of which 
each customer should pay his proportionate share. 
The items in one division are dependent upon invest- 
ment required to serve each customer and the items 
in the other division dependent upon the number of 
kilowatt-hours furnished each customer. This, then, 
forms the basis of our method of charging. 


DEMAND DETERMINES INVESTMENT. 


We have seen how the greatest amount of elec- 
tricity normally used by .our customers at any period 























).arch 23, 1918 





of time fixes for us the capacity of our generating 
plant and distribution system, and hence determines 
for us the amount of money that we must invest. We 
have also seen that there are certain expenses which 
are not a part of the actual cost of producing and 
selling energy, but which are dependent upon our 
readiness to serve. A certain part of our investment 
and a certain percentage of our other costs are there- 
fore literally held in readiness to serve the customer 
at any time that he might demand that service. All 
of these experises added together and divided by the 
capacity of our plant and distribution system give us 
a figure of so many dollars per kilowatt of capacity 
that is at the service of each customer. 

Since, as shown above, the sum of the coincident 
desires or demands of all of our consumers determines 
for us the capacity of our system, and since each unit 
of capacity costs us a stipulated amount to cover fixed 
charges and readiness to serve charges, which are en- 
tirely independent of the number of. kilowatt-hours 
sold, each customer must pay his share of those costs, 
the total amount of which being dependent upon the 
amount of each customer’s demand. It is very essen- 
tial, therefore, that we know the greatest amount of 
electricity that each customer normally uses, since this 
gives us the amount of equipment we must have in 
readiness to serve him and furnishes us with the data 
to properly charge him for his share in the fixed 
charges. 

DETERMINATION OF THE LoaD CURVE. 


Every class of customers, whether it be residences, 
apartment houses, stores, office buildings, or the va- 
rious forms of manufacturing plants, has its own char- 
acteristic form of load. This characteristic is formed 
by the habits of the people or the conditions of the 
business. Every little load has a shape that is all its 
own. The sum of all these loads makes for us the 
shape of our own load curve. At a certain time of 
day on each particular load, we find a maximum and 
if all of these maximums occurred at the same time, 
the capacity of our system would have to equal the 
sum of all these maximums. Luckily, however, dif- 
ferent people have different habits and different busi- 
nesses have different characteristics, so that the maxi- 
mums of all classes or the demands of all customers 
do not come at the same time. 

However, the habits of a certain number of people 
and the characteristics of a certain number of busi- 
nesses do coincide, so that at a cerfain time every 
day a sufficient number of maximums occur at the 
same time to produce for us what is called our peak. 
This peak varies, of course, with the weather and 
with the seasons. A cloudy day demands more arti- 
ficial light, a short day in the winter demands earlier 
light and heavy seasonal business in industrial plants 
demands more power. Thus we see that at a certain 
time every day our station has its greatest load or 
peak. 

EgurIpMENT Must TAKE CARE OF PEAK. 


In order to meet this peak whenever it comes we 
must have sufficient generating, substation and distri- 
bution capacity, and, therefore, the amount of the 
peak and its duration fixes for us the size of system. 
This equipment must be provided whether the peak is 
for one hour or ten hours. In practice, however, it 
seldom lasts longer than one hour. At any rate, one 
hour is the basis for making this peak determination. 

This means that when we provide sufficient equip- 
ment for that peak, a certain amount of that equip- 
ment must be idle during other parts of the day. Or, 
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in other words, only for a short time every day is our 
entire investment working, that time being more or 
less fixed for each day in the year. It follows, there- 
fore, that it costs us more to serve a customer whose 
maximum demand occurs at the same time when our 
peak occurs, than it does to serve another customer 
whose maximum demand occurs at some other time 
of the day. Hence our reason for desiring to know 
the time at which every customer’s maximum load 
occurs. 

We see, therefore, that we must know the amount 
and the time of each consumer’s demand because they 
fix for us our investment. Knowing these two things 
about each customer’s load, we can call upon each one 
to pay his proportionate share of the fixed charges on 
that investment. 





MOVING PICTURE THEATERS AS LOAD 


BUILDERS. 


The Consumers Light & Power Company, New 
Orleans, La., has recently connected up a luxurious 
moving picture theater, which is probably one of the 
largest in the South. As indicating the possibility of 
this class of load, it may be mentioned that there will 
be 40 horsepower in motors, which will be used to 
drive the seven typhoon fans for ventilating purposes. 
These fans will vary from 5 feet to 8 feet in diameter. 
A 7¥%-horsepower motor-generator set will be used to 
generate the voltage for the projecting machine. The 
double stereopticon machine will require 50-ampere 
arc while the house foyer lighting will require an ad- 
ditional load of 10 kilowatts. There will also be a big 
electric sign in front of the building. 


ELECTRIC MOTORS FOR SHEEP 
SHEARING. 


An interesting installation in Public Service Com- 
pany’s system, at Stockdale, IIl., consists of six mo- 
tors, of 53 horsepower, at the feeding and sheep-shear- 
ing station of George Weitz, situated on the Rock 
Island railroad. In addition to pumping water, ele- 
vating grain and grinding feed by motor power, a 5- 
horsepower motor is connected by a line shaft to ten 
shearing stalls, and in each stall a shearing machine is 
operated by a flexible shaft, the latter being connected 
by gearing to the line shaft. The shearing capacity 
of this outfit is 1300 head of sheep per day. Sheep 
are brought to this place from the western ranges. 
Here they are rested, fed and sheared before sending 
them to the mutton market. Sheep-shearing by elec- 
tricity is not new at many of the big sheep ranches of 
the West. 








CENTRAL-STATION SERVICE FOR KANKA- 
KEE QUARRY. 


The Public Service Company of Northern Illinois 
has contracted with the Lehigh Stone Company to sup- 
ply 1000 horsepower in electric energy at the latter’s 
new quarry and rock-crushing plant situated seven 
miles west of Kankakee. In order to deliver this 
service, the Public Service Company built a 33,000- 
volt, 14-inch stranded iron wire transmission line to 
an out-door substation at the quarry. The Lehigh 
company, which has its motor-driven crushers, screens, 
elevators, conveyors and pumps installed, will use 
alternating current at 440 volts. The transformers 
and accessories are protected from rocks thrown in 
blasting by a roof. 
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Sleet Causes Trouble—Water-Pipe Covering—Reel Support 
Determining Load Center—April Street Lighting Schedule 


SLEET AND DUSTY BUSHINGS CAUSE 
TRANSFORMERS TO BURN OUT. 


Many operating companies have experienced 
trouble on account of dust and various kinds of dirt 
collecting upon the insulators and upon the bushings 
of outdoor substation equipment of their high-voltage 
transmission lines. Cement dust, the dust from deserts 
and foreign matter of industrial centers probably con- 
stitute the chief causes of trouble in this way. The 
dust gradually collects until the imsulators are covered 
with a coating of semi-conducting matter, causing re- 
duction in insulating properties of the line, encourag- 
ing flash-over and shut downs. 

In the past these difficulties have been met in either 
of three ways. One way has been to shut the line 
down and wipe off the insulators periodically. An- 
other has been to use duplicate lines, shutting down 
the one while cleaning its insulators and running off 
the other. In some localities, the less severe ones, it 
has been customary for the operating company to de- 
pend upon the fall rains to clean the insulators, thus 
saving time and trouble. 

In one recent case of a large western power com- 
pany it had been the custom to rely upon the rain in 
the fall. However, this last fall instead of rain the 
first precipitation of the season came in the form of 
a sticky sleet. This aparently changed the layer of 
dust covering the bushings of distributing transform- 
ers into fairly good conductors. The transformers 
were operating at 6,600 volts, and this was sufficient to 
cause the transformers to short-circuit across. The 
effect of the sleet, which would presumably not have 
happened had the customary rainfall occurred, was 
that two 20 kilowatt transformers out of a bank of 
three, three 7% kilowatt transformer of a three-phase 
bank, one single-phase unit of the same size, and a 
number of smaller transformers scattered along the 
line burnt out. Had rain come instead of sleet the 
dust would undoubtedly have been washed off as in 
former years without causing any trouble. 





OIL-ABSORBING BED FOR OIL-FILLED 
APPARATUS. 


Much has been said at various times about fire risks 
of oil-immersed apparatus, the susceptability of oil- 
filled circuit breakers to explode, how best to safe- 
guard them and prevent the splashing of oil should 
they shatter. Most of the effort in this country has 
been directed toward making the case of the oil switch 
so strong and air-tight that oil cannot be blown out 
except under the most severe conditions, usually the 
rupture of the switch. Frequently the oil switches 
are placed in fireproof cells, which localize the trou- 
ble and prevent damage from spreading. Rather than 
to employ means for permitting escape of the oil, ef- 
fort has been made to restrain the internal pressures 
formed. 


The sketch shows an oil circuit breaker installed 
in a cubicle. Underneath the switch and somewhat 
out of the way of the apparatus will be noticed a sump 
or drainage pit. This pit is shown filled with gravel, 
sand or similar absorbent material. The idea is that 
the sand will absorb whatever oil is splashed out of 
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Oll Well and Sand Pit Underneath Oil Switch. 


a circuit breaker in trouble, and thus reduce the like- 
lihood of a fire spreading, should one start. The above 
arrangement was one of several proposed in a recent 
report of the high tension apparatus committee of the 
Swiss Elektrotechnischer Verein. 

While the use of sand in this way will probably 
find little application for circuit breakers the idea 
might perhaps be applied to transformers and trans- 
former vaults in isolated locations and on customers’ 
premises. A bed of sand is always useful to absorb 
leakage from transformers; and buckets filled with 
sand prove effective for fire-fighting purposes where 
neither thickness nor area of burning are so great 
as to prevent the sand from smothering the conflagra- 
tion. 





PIPING FOR WATER-COOLED 
TRANSFORMERS. 


The desirable practice of covering incoming water 
pipes supplying cooling water to transformers is one 
that often causes surprise when first seen. Some com- 
panies cover these pipes with the same material and 
the same care that they would cover their steam pipes, 
although for a different reason. The covering of as- 
bestos is first applied then a wrapping of canvas and 
finally brass strips are placed on at a spacing of every 
3 feet. 
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The wrapping is not, as might be supposed, to keep 
heat in but instead aims to keep heat out, thus the pur- 
pose of the wrapping is the exact opposite that for 
which steam pipes are covered. Every degree of tem- 
perature increase of the incoming water reduces by 
the same amount the amount of heat absorbed by a 
given quantity of water. In passing through a station, 
which is often warm, water is often raised several 
degrees. 

There is another reason why the pipes are covered. 
In summer the pipes are cold compared with the am- 
bient atmosphere. Condensation is likely to form on 
the pipes, causing dripping of moisture in the station, 
and worse, leakage of water into the transformer. 





A REEL SUPPORT MADE IN THE FIELD. 


In Absence of Metal Jacks, a Reel Support May Be 
Readily Made with Lumber on the Job. 


Cable reels should be properly mounted on some 
form of support so that the reel is free to revolve as 
the conductor is being drawn off. Moreover, some 
form of brake is desirable so that the drum will not 
continue unwinding after the conductor has ceased 
being drawn off, thus causing a quantity of slack con- 
ductor to unwind. Another feature in using a cable 
reel support is that whatever type is used it should be 
one requiring a minimum of attention to control, to 
use and permit a drum to be mounted and dismounted 
with a minimum effort and time. These features are 
particularly desirable in these times when line gangs 
are curtailed to a minimum, when there may be impor- 
tant work to be done quickly and at low unit cost. 

The sketch shows two views of a form of cable 
reel suppott that will be found useful at any time, but 
particularly so when the ordinary jacks are absent, 
and makeshift methods have to be employed, where 
labor is scarce and it is required to lift the reel on to 
its mounting with least effort. 
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Conductor Reel Support of Timber, Showing Construction and 
Method of Lifting Reel (Below), and Reel Ready for 
Drawing Off Conductor (Above). 


The reel support shown enables a heavy cable reel 
to be mounted without physical exertion of lifting it. 
Moreover, one man is able to mount a cable drum, if 
he blocks up the support with a piece of timber, as can 
be understood by referring to the lower view. The 
cable reel is rolled into place, the. support is. then tilted 
to the proper height, as shown in the lower sketch, so 
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that the shaft through the drum is at the samé level 
as the bearings of the support,and the drum just pushed 
into the bearings of the support. The support is then 
allowed to fall back into its normal position on the 
ground, as shown in the upper view, in doing which 
the reel is lifted off the ground and is immediately free 
to revolve. Such a drum support is readily and 
cheaply made up on the job with pieces of timber. 





DETERMINING THE LOAD CENTER. 


Differentiation Between Load Center for Voltage Drop 
and That for Power Loss. 


By Haroi_p Goopwin, Jr. 


My attention has been attracted to the article en- 
titled “Determining the Load Center,’ by C. E. Cary, 
which appeared on page 385, March 2 issue of the 
ELECTRICAL REVIEW. 

This article is interesting, but it should be borne in 
mind that the distance of the load as determined should 
be used only for the calculation of voltage drop and 
not for the determination of power loss. For the de- 
termination of power loss the equivalent distance of 
the load center from the source is always less than 
the distance of the load center for use in determining 
the voltage drop, and may vary from less than I per 
cent of the latter to more than 99 per cent, depending 
entirely upon the distribution of the load. For a uni- 
formly distributed load where the distance of the load 
center for the determination of voltage loss is one- 
half of the total length, the distance of the load cen- 
ter for the determination of power loss is only one- 
third of the total length. 

This difference may be very important if the lim- 
iting feature is the power loss, as was first brought 
out by the writer in a paper efttitled “Practical Econ- 
omies of Distribution,’ published in the 1914 Pro- 
ceedings of the National Electric Light Association, 
and also in the December, 1914, issue of the General 
Electric Review. In this article it is demonstrated by 
calculus that for a uniformly distributed load the dis- 
tance to be used in determining the power loss is one- 
third of the total length, whereas the distance to be 
used in determining the voltage loss is one-half of the 
total length,-as generally considered. 

As a matter of interest, I have determined the dis- 
tance of the load center from the source for the de- 
termination of power loss for the conditions given in 
Figure 2 of Mr. Cary’s article and submit it herewith: 

Let D = total distance from source to load item. 

d = distance between two adjacent items of 
load. 

I — item of load in amperes. 

i= total current in corresponding distance 
gs 

The total power loss will be the sum of the power 
losses in each section of circuit between two adjacent 
loads. These are equal to the current squared times 
the resistance of that section of the circuit. Since 
the resistance is proportional to the length of the cir- 
cuit, and we are only interested in finding the load 
center, it is not necessary to know the resistance, but 
a figure proportional to the power loss can be ob- 
tained by squaring the current in each section and 
multiplying that by the length. The equivalent dis- 


tance of the load center from the source can then be 
obtained by dividing the sum of these quantities by 
the total current squared. This is shown in the fol- 
lowing table and computation. 


For convenience of 
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adding the currents together more readily, the load 
has been tabulated from the most distant load back 
toward the source, which is the exact reversal of the 
method that Mr. Carey used in his article: 

I i? i'd 

20 20 400 4,000 

60 80 6,400 89,600 

&0 160 25,600 281,600 

10 170 28,900 289,000 

30 200 40,000 480,000 


200 1,144,200 
(200)? = 40,000 
1,144,200 
—_—_——. = 28.605 ft. 
40,000 
28.605 
X 100 = 79.7% 
35.9 
Mr. Carey showed that the distance to the load cen- 
ter for purpose of voltage drop was 35.9 ft. Above 
is shown ratio of the distance to the load center for 
power loss and distance to the load center for voltage 
loss, with the result that the former is 79.7 per cent 
of the latter. As previously, if the load is uniformly 
distributed throughout the distance to the load center 
for power loss purposes would be one-third the total 
distance, and for voltage drop purposes one-half of 
the total distance, giving a ratio of 66.6 per cent. 
This opens up several other very interesting points 

which might with advantage be discussed at greater 
length at some future time. 





ARTIFICIAL COOLING WITH SPRAY 
EFFECTS ECONOMY. 


Artificial Cooling Reduces Central Station Water Bill 
Over 500 Per Cent Annually. 


So much attention has of late been devoted to coal, 
its scarcity, high cost and conservation, that most of 
the proposed economies in power houses have dealt 
with some method of improving or operating apparatus 
so as to save coal. There are, however, other econo- 
mies that may be obtained, some of them quite easily, 
and at small cost. This fact was recently brought out 
in a central station of about 38,000 kilowatts gener- 
ating capacity. The economy brought about was due 
to a reduction of water consumption, however, and 
not of coal, the water being purchased from the city 
supply at flat rate. 

The station contained a number of reciprocating 
engines and turbines, some operating on exhaust steam. 
City water was used for cooling the bearings and 
lubricating oil, and after passing through the cooling 
coils was allowed to go to waste into the sewer. In 
looking for economies it was decided to use the bear- 
ing cooling water over and over again instead of 
allowing it to flow in continuous discharge to the 
sewer. A tank was already available on the roof. 
This was gotten into shape and a cooling tower of the 
spray type with splash boards was erected adjacent 
to this tank. Supply tank and bearing cooling coils 
were piped, the piping’ going back to spray jets on 
the roof. Between cooling coils in the engine room 
and spray jets on roof was installed a centrifugal 
pump. By this arrangement the same water could be 
used over and over again, except for occasional make- 
up due to evaporation, spillage and leakage. The 
pump forced the water to the roof and through the 
spray jets without creating positive pressure in the 
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bearing cooling coils, since it was installed between 
cooling coils and the spray. From the spray pan the 
water traveled by gravity into the storage tank be- 
neath it and thence through the cooling coils below. 
An arrangement of pipes was used by which the sprays 
could be short-circuited during the winter when lower 
ambient temperatures made artificial cooling unneces- 
sary. Moreover, means were available for permitting 
the water to discharge from cooling coils to sewer, 
thus enabling the tank storage to be utilized with the 





Street Lighting Schedules for April. 


Every plant operating street lighting circuits must 
have a definite schedule for lighting and extinguish- 
ing the lamps. Below are given the two most com- 
monly used schedules as compiled for next month. 
The time is given to the nearest five-minute division 
of mean solar time and the table is compiled for 
latitude 40° north. Since throughout April the “day- 
light saving” plan of having all clocks one hour 
ahead of normal time will be in effect, the time 
given in the table must be advanced one hour; thus, 
for April 18 read 8:10 p. m., 5:50 a. m.; 1:45 a. m., 


5:20 a. m. 
APRIL, 1918. 


All-Night Schedule Moonlight Schedule 


Extinguish Light 
215 6:55 
10 6:55 
:10 6:55 
10 


Night 
of 


Light Extinguish 


6:55 
6:55 
6:55 
6:55 
6:55 
7:00 
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05 
05 
05 
00 
:00 
:00 
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No light 
No light 
No light 
9:20 
10:15 
11:10 
12:05 
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7:20 
7:20 
7:20 
7:25 
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5 
5 
5 
5 
5 
5 
5: 
5: 
po J 
5: 
5 
4 
4: 
4: 
4: 
4:50 
4: 
4 
4: 
4: 
4 
4 
4 
4: 
4: 
4: 
4: 
4: 
4: 
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Tables for each month of the year, rules for the 
two schedules given above and for modifications of 
them, corrections for standard time and latitude, 
monthly and yearly total hours of burning for the 
five most common schedules, as well as other infor-- 
mation pertinent to the subject, are printed in a 
booklet obtainable from the EtecrricaL Review for 
25 cents a copy. 











pump shut down for short periods, accidental or other- 
wise, and for direct city supply. 

The cost of installing the piping and pump 
amounted to about $250. On the other hand, the 
water bill was reduced from $4862 to $882 in one year, 
with a saving therefore of about $3000. This saving 
was, of course, well worth while, especially since ob- 
tained so simply and inexpensively. 


' 
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Section 31 of Part III, National Electrical Safety Code— 
An Entire Town Quickly Equipped —Among Contractors 


PART III OF THE NATIONAL ELECTRICAL 
SAFETY CODE. 


Rules for the Installation and Maintenance of Electrical 
Utilization Equipment. 





[The ExvectricaL Review has found that electrical con- 
tractors are quite unfamiliar with the National Electrical 
Safety Code, drafted by the Bureau of Standards, Washing- 
ton, D. C. This new Code aims to minimize the life hazards 
connected with the use of electricity. Part III of the Code ts 
of special importance to contractors, who will be called on 
more and more to make their installation work conform to sts 
requirements. To acquaint them with this portion of the 
Code, Part III is being reproduced in these columns, the first 
section (Section 30) having appeared in last week’s issue. 
Section 31 with discussion appears below. The remaining 
sections of Part III will be published in the following issues.] 


SECTION 31.—CONDUCTORS. 


310. Electrical Protection. 


(a) Conductors shall be suitable for the location, 
use and voltage, and each conductor (except neutral 
conductors, ground wires and conductors of circuits 
the opening of which may cause special hazard by the 
interruption of service or removal of protection) shall 
be protected against excessive current by a suitable 
automatic cutout or by the design of the system. 

(b) Neutral conductors in three-wire systems shall 
be arranged without automatic cutouts interrupting 
their continuity, unless the cutout opens all conductors 
of the circuit with one operation. Switchesin three- 
wire circuits shall either open all conductors of the 
circuit with one operation or be omitted from the neu- 
tral. The neutrals shall everywhere be of sufficient 
size to safely carry the maximum current in either 
outer conductor at that point. 


In two-wire branches from three-wire circuits the con- 
ductor connected to the neutral is not for the purpose of this 
rule considered a neutral conductor. 


(c) All conductors normally grounded for the pro- 
tection of persons shall be arranged without automatic 
cutouts interrupting their continuity between the 
source of electrical supply and the point at which the 
ground wire is attached, unless the cutout opens all 
conductors of the circuit with one operation. Switches 
shall either open all conductors of the circuit with one 
operation or be placed only on ungrounded conductors 
of the circuit, except that this does not necessarily 
apply to single-pole key sockets. 


Where the utilization equipment is connected to electrical 
supply lines, the point of connection to the service leads is 
considered as the source of electrical supply. 

The identification of neutral and grounded conductors by 
some suitable marking will facilitate compliance with the rule. 


311. Mechanical and Thermal Protection. 


(a) Where exposed to mechanical injury, suitable 
casing, armor or other means shall be employed to 
prevent injury or disturbance to conductors, their in- 
sulation or supports. Conductors used as meter loops 
shall be substantially supported clear of objects other 
than their insulating supports, and separated from each 





other, or shall be in approved conduit or substantial 
non-combustible, non-absorptive casings. 

(b) Where conductors with combustible insulating 
coverings are closely grouped (as sometimes on the 
rear of switchboards or in cableways) they shall have 
a substantial non-combustible outer covering. Con- 
ductors in very hot locations shall have a non-com- 
bustible insulating covering. 

(c) Bare conductors shall be used only for switch- 
board, panelboard, or storage-battery connections; or 
for electrolytic, low-voltage furnace, or low-voltage 
welding circuit, and similar connections ; or for trolley 
wires, third rails, and other contact conductors and 
parts at different potentials. Such bare conductors 
shall be fixed at adequate separations by the use of 
suitable supports. Except at the point where a per- 
manent ground connection is made, such conductors 
within buildings shall be kept insulated from the 
ground. Bare conductors shall not be used where 
inflammable gases or explosives are liable to exist in 
large quantities. (See Rules 306 and 312 for guard- 
ing requirements ; also see Rule gI c.) 


312. Isolating or Guarding. 


All fixed conductors having insulating coverings 
and operating at over 300 volts to ground, and bare 
conductors at all voltages shall (unless guarded as re- 
quired in Rule 313) be so isolated by elevation (as 
required by Rule 306 a) that no person can inadvert- 
ently come or bring conducting objects in contact with 
them. 


313. Guarding Conductors. 


(a) Use of Inclosing Casings.—For inclosing in- 
sulated conductors, approved permanently grounded 
metal conduit, waterproof insulating conduit, or 
grounded metal sheathing shall be used, except that in 
dry places, ducts, runways, or compartments of suit- 
able fire-resistive material, may be used for conductors 
below 750 volts, if containing no exposed combustible 
material. (See Rule 318 for further exception.) In 
damp places conduit shall be made waterproof and 
provided with suitable means for draining off conden- 
sation, unless the conductors contained are lead- 
sheathed cable. 

(b) Open Conductors Below 750 Volts—Where 
open insulated conductors between 300 volts to ground 
and 750 volts, or open bare ungrounded conductors at 
any voltage below 750 volts (except bare wires used 
at high temperatures in heating devices, at voltages 
not exceeding 300 volts to ground) are necessarily 
brought closer to the floor line than 8 feet, they shall 
be guarded by permanent screens or inclosures. 

(c) Where persons at any time remove or pass 
by screens or other guards for bare conductors while 
such conductors are alive, such screens or guards shall 
be of insulating material, and all conducting floors, 
walls, machine frames; and similar surfaces within 8 
feet below the conductors or 3 feet horizontally from 
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them, shall be covered with suitable insulating plat- 
mats, or covers. (See Rule 306 b.) 


should not be placed on thé unprotected insulat- 
a suitable guard or inclosure for such con- 
floor line, nor in certain other cases (see Rule 
306 a). Other guards should be provided to protect the insu- 
lation against mechanical injury and to secure the safety of 
persons who must come near the conductors. 


314. Guarding in Damp or Hazardous Locations. 

(a) Conductors in damp locations or where ex- 
posed to corrosion, if not in waterproofed conduit, or 
in waterproof metal sheaths in other suitable ducts, 
shall be effectively isolated and supported on insulators 
of a suitable type. 

(b) Conductors in locations where inflammable gas 
or flyings normally exist shall be in grounded metal 
conduit or metal-sheathed cable. All fittings and out- 
lets of such conduit and cable shall be electrically and 
mechanically continuous with the conduit or metal 
sheath, and the conduit shall be sealed by the use of 
suitable potheads or equivalent devices to prevent en- 


forms, 
Dependence 


ing covering as 
ductors near the 


trance of gases. 
315. Precautions to Avoid Excessive Inductance 
and Eddy Currents. 

Supply conductors of alternating-current or direct- 
current circuits should not be run in separate iron con- 
duits or on opposite sides of I-beams or other iron 
structures or be otherwise run so as to increase ab- 
normally the self-inductance of the circuit. 


Such construction, by introducing large self-inductance in 
direct-current circuits, causes fuses to blow explosively ; in alter- 
nating-current circuits it causes heating due to eddy currents 
in the metal 


316. Pendants and Portables. 

Pendants or portable conductors shall not be in- 
stalled or used on circuits operating at over 300 volts 
to ground, unless they are accessible only to persons 
authorized to approach them. In such cases they 
shall be of a type suitable for the voltage and condi- 
tions, and conform to the rules of Section 37. 


317. Taping Ends and Joints. 

Ends and joints of insulated conductors, unless 
otherwise adequately guarded, shall have equal insu- 
lating covering with other portions of the conductor, 
and this covering shall be securely held in place. 

318. Grounding or Isolating Service Conduits. 

(a) Metal conduit or sheathing incasing service 
conductors from either overhead or underground lines 
shall either be (1) permanently grounded as required 
by Rule 304, or (2) effectively isolated by elevation. 
(See Rules 304 and 306.) 

(b) If not grounded, the service conduit or sheath- 
ing shall be effectively insulated from metal work of 
the building, and from its piping. Where service con- 
duit or sheathing is electrically continuous with inte- 
rior conduit or sheathing, the grounding required for 
conduit (by Rule 304 c) shall be made direct to the 
service conduit or sheathing and shall have conduct- 
ance not less than that of No. 6 copper wire. 

(c) Where grounded service conduit or sheathing 
is insulated from interior conduit or sheathing, its 
ground-wire conductance need not exceed that re- 
quired under Section 9, for equipment ground wires. 


advisable to insulate interior conduit or 

from underground service conduit or sheathing, to 
burnouts of small interior conduit, armored cable 
metal molding, by large currents which might flow 
from grounded circuits through the interior metal to water 
pipes or other good ground connections within the building. 


319. Temporary Wiring. 

Temporary wiring and equipment, which is not in 
compliance with the rules, may be used, but only 
when under competent supervision, or protected by 


It is frequently 
sheathing 
prevent 

sheaths or 








Vol. 72—No. 12. 


suitable barriers or warning signs while it or neighbor- 
ing wiring is alive and accessible to any person. 


Discussion oF Section 31. 
310. Electrical Protection. 

For the best protection of persons in the vicinity of or 
engaged in operating switches, the conductors of the circuit 
concerned need automatic protection against currents large 
enough to exert disruptive stresses, to cause serious arcing 
or short circuits at switches, to melt connections or the con- 
ductors themselves, or even to seriously damage the insulat- 
ing coverings of the conductors. 

Neutral conductors should not be interrupted unless outer 
conductors are disconnected at the same time, since this 
might result in an unbalancing of the load and the subjection 
of equipment and operators to nearly double the designed 
voltage. 

In general, double fuse protection in the final circuits to 
equipment or devices is necessary to provide sufficient assur- 
ance against the explosion or failure of fuses under severe 
short circuits. See “Investigation on Inclosed Fuses” by 
the Bureau of Standards (Technical Paper No. 74). 

A grounded conductor should never be interrupted by the 
opening of an automatic cutout between the source of supply 
and the ground wire, since this would permit the entire circuit 
to lose its ground connection and possibly to assume the volt- 
age and hazard of any circuit by which it is exposed and 
from which leakage might therefore occur. (See discussion 
on Rule 92 a.*) 

313. Guarding Conductors. 

Inclosing conductors in suitable inclosures, of insulating 
material or grounded metal, provides one of the most effective 
means of guarding persons from contact with them. 

314. Guarding in Damp or Hazardous Locations. 

Conductors in very damp locations where moisture collects 
on the wires can not be considered as effectively guarded by 
their insulating covering, even at very low voltages, since 
the deterioration of insulation and the danger from even 
slight leakage is considerable. If such conductors are not in 
grounded conduit, the only effective protection will be through 
isolation by elevation beyond reach of persons in the vicinity. 
In order that the surfaces on which the conductors are sup- 
ported will not receive stfficient leakage to become dangerous 
to persons in the vicinity, the open wires in such locations 
should be supported on insulators having a leakage path of 
sufficient length to reduce leakage to a minimum. For con- 
ductors in locations where inflammable gas exists, see dis- 
cussion on Rule 154 in Part I giving the rules for stations 
318. Grounding or Isolating Service Conduits. 

(a) Service conduits from overhead lines are subject to 
occasional leakage from the contained conductors, due to 
breakdowns. While considered safer to persons if grounded, 
the guarding of exposed service conduits for a distance of at 
least 8 feet from the ground, or floors accessible to the public, 
is considered to afford reasonable safety where the protectiv e 
ground connection is not provided. Underground service 
conduits are easily grounded and frequently contain grounded 
metal-sheathed cable, thus making unnecessary any other 
ground. 

(b) When conduit containing service conductors on the 
supply side of service cutouts is not directly and permanently 
grounded, it should not be allowed to be in contact with 
metal of interior conduits or with metal parts of the build- 
ing. This is because the interior conduits or the ‘metal parts 
of the building, such as metal awning frames or metal sidings, 
may not be sufficiently well grounded to prevent their being 
raised to a dangerous potential by contact with an ungrounded 
or poorly grounded service conduit. Cases have occurred 
where small ground connections to conduit within the build- 
ing have been burned or broken off. Therefore, either the 
very thorough and direct grounding of the service conduit, 
or its careful insulation from the interior conduit and from 
the building framework, together with its isolation from per- 
sons in the vicinjty, are required for safety. 


319. Temporary Wiring. 

The tendency to install unsubstantial wiring with the pur- 
pose of soon correcting the defects is responsible for the 
existence of much defective wiring in present equipment. 
Such “temporary” wiring often remains for years, presenting 
a serious menace to operators and service, whereas the addi- 
tional cost and time required to make the installation sub- 
stantial would have been inconsiderable. 

*This forms a part of Section 9, an introductory section to 
the Code proper which contains rules covering methods of pro- 
tective grounding. 


(Teo be continued.) 
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COPIES OF THE NATIONAL ELECTRICAL 
SAFETY CODE. 


In the ELecrricaL Review of March 9, 1918, in 
an article on “Safe Installation of Electrical Utiliza- 
tion Equipmert,” appeared the statement that copies 
of the National Electrical Safety Code could be pro- 

ired for 40 cents. This was the price of the first 
‘housand printed. We are informed that later copies 
in now be procured at reduced prices, as follows: 
aper-bound copies at 20 cents each; cloth-bound 
copies at 30 cents each. The order should be sent to 
he Superintendent of Documents, Government Print- 
ig Office, Washington, D. C., accompanied by cash or 
ostal money order. Do not send stamps. 





CONSTRUCTING ENTIRE ELECTRICAL SYS- 
TEM FOR A TOWN IN FEW MONTHS. 





Electric Construction & Machinery Company Completes 
Big Contract in Milledgeville. 


To the residents of cities of 1000 population or 
more in these days the use of electricity has become so 
ommon as to excite no comment whatever, indeed, 

s absence is a cause for wonder, and the residents of 

towns not so served are dissatisfied as long as they 
are deprived of the use of this very necessarv com- 
modity. 

The town of Milledgeville in Carroll County, IIl., 
was so situated and has been wrestling with the prob- 
lem of securing electric service for the last five years. 
They did not want makeshift service, and until very 
recently the utility companies were not ready to spend 
the money necessary to put over the enterprise. 

In June, 1917, a contract aggregating $50,000 was 
entered into between the citizen$ of Milledgeville, 
the Illinois Northern Utilities Company and the Elec- 
tric Construction & Machinery Company, of Rock 
island, Ill., to construct a complete electric service 
system. 

The latter company did all the engineering and 
uilt twelve miles of 13,000-volt transmission line 
from Polo to Milledgeville, also all the local over- 
head distribution in Milledgeville, including the sub- 
station and all the interior wiring, and fixture in- 
stallation on the premises of the consumers. 

After completion, the plant was turned over to 
the Utilities Company in complete operative condition. 

All outside construction was done under the su- 
pervision of J. J. Murphy and the interior work was 
supervised by W. E. Hartman. That the installing 
is satisfactory, is indicated by the following extract 
irom the Milledgeville local paper: 

“Milledgeville now has access to the vast electric 
energies of the Northern Utilities Company’s enor- 
‘mous plants. The wiring on the streets and in the 
business houses and dwellings is practically com- 
leted, and we have been quietly enjoying the new 
‘ights for some time. 

“The stores have had opportunity to compare the 
‘ost of a week, of electric light with one of the old 
system, and have credited themselves with a saving 
of one-half to three-fourths. Charles Alsip is pump- 
ing the city’s water at less than a dollar a day, whereas 
in the olden days (a week ago) the city yielded up 
around two dollars for the same service, and at the 
same time painfully ignored the old engine’s. bom- 
bardment. There is now a dreamy atmosphere at 
the pumping station. The soft swish of the belts, the 
low hum of the powerful motor and the irresistible 


ELECTRICAL REVIEW 








529 


drive of the big pump fill the place with a suppressed 
song of industry. Mr. Alsip confidently predicts that 
he will shave the cost a little more when the co-ordi- 
nation of parts shall have attained to a maximum per- 
fection. : 

“The current is ample and the workmanship on 
the streets, and also the inside wiring, is superb, the 
Electric Construction & Machinery Company, of Rock 
Island, having given us a job second to none in the 
state, not excepting towns of twice our size, and more.. 

“This electrifying of our village is a great good 
fortune and our people have accepted it philosoph- 
ically, although with a feeling of deep enjoyment. 
At a single bound we have cleared the centuries of 
non-electricity and come into contact with the last- 
minute perfection of the electrical age. Nothing elec- 
trical is now impossible to us. 

“There are 49 lights on the streets of 80 and 100 
candlepower, and they are on all night and every 
night of the year, automatically coming on and going 
off at stated times. 

“Barring accident, the utility current is on con- 
tinuously, and we may toast bread or light the base- 
ment, etc., any hour of the twenty-four. 

“There are 76 residences, 24 business houses and 
offices, 1 elevator, 2 churches, a pop factory, feed 
mill, feed shed and hotel, making 104 buildings, about 
all now using electricity. Contracts for 6 more houses 
and the cheese factory have been secured.” 





AMONG THE CONTRACTORS. 


H. E. Kammann, electrical contractor, Kankakee, 
Ill., is entering the farm-lighting field, to sell and in- 
stall storage-battery lighting units. 


The G. F. Simmen Electric Shop, La Salle, Il. 
recently completed the wiring of the Isolation Hos- 
pital, at Peru, Ill., for lighting, signals, bells and tele- 
phones. The job amounted to about $2000. 

The contract for installing a lighting system in 
Harlem, Mont., involving the expenditure of $4,500, 
has been awarded to the Electric Construction Com- 
pany, St. Paul, Minn., by the City Council of Harlem. 

The Baer Electric Company, Van Wert, Ohio, has 
removed its store and office from 692 to 314 Park 
place. A good stock of “everything electrical” has 
been put in at the new quarters and a well equipped 
shop for the contracting department has been prc- 
vided. 

Charles E. Knox, 1or1 Park avenue, New York 
City, has been awarded the contract for electrical 
work in the new six-story brick and steel factory 
building of the National Lead Company, of 111 
Broadway, New York, which is to be located at Mar- 
shall and Gold streets, Brooklyn. 


John G. Livingston, Jr., 70 East Forty-fifth street, 
New York, N. Y., has been awarded the contract for 
electrical work in connection with the new manufac- 
turing plant being erected at Tyrone, Pa., by the West 
Virginia Pulp & Paper Company. The plant com- 
prises eight manufacturing buildings, and is estimated 
to cost $500,000. 

The electrical contracting firm of Tucker & Lax- 
ton, Inc., Charlotte, N. C., has commenced work on 
the enlargement of the Omussee plant of the Colum- 
bia Power Company, Columbia, Ala., to cost about 
$500,000. A plant will also be established by the 
Power Company at Kelso, involving the expenditure 
of another $500,000, 
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“Everyman’s Chemistry,” The Chemist’s Point of View 
and His Recent Work Told for the Layman. By Ellwood 
Hendrick. Harper's Modern Science Series. New York: 
Harper & Brothers. Cloth, 374 pages (8x6 inches). Sup- 
plied by Electrical Review Publishing Company, Inc., for 
$2.00 


This book is one of Harper’s Modern Science 
Series, and, as its name implies, is an attempt to cover 
the vast science passing under the name of chemistry 
in a way that the layman can understand. Obviously 
a book of 374 pages cannot more than barely touch 
upon some phase of chemistry here and there, but 
nevertheless the author has taken up many matters in 
interesting fashion. The first five chapters, which com- 
prise the first part of the book, are devoted to gen- 
eralities and introduction. The second section, of thir- 
teen chapters, deals with inorganic chemistry—iron 
and steel, lime and magnesia, carbon, sulphur and sul- 
phuric acid, sand and clay, air and water, and many 
more. The third and last part of the book, comprising 
eight chapters, embraces inorganic chemistry. Two 
appendices are included, the first dealing with the ele- 
ments, the second giving a bibliography. Finally comes 
the index. 

The appearance of this book is timely, for no 
branch of science, surely, has done more than that of 
chemistry in making possible such a war as is being 
waged today. Chemistry is, perhaps, one branch of 
science to which the masses are very largely excluded 
from its very nature. Economics, hygiene, medicine 
and engineering are frequently dealt with in the press, 
but chemistry is left alone. This should not be so, for 
chemistry enters into every phase of our existence, and 
from knowledge comes understanding, and from un- 
derstanding comes greater economy, greater safety, 
greater health, and so on. Everyman’s Chemistry, as 
its name implies, aims to tell the layman some of the 
fascinating things of which the average layman knows 
practically nothing to his loss. The author handles 
very cleverly a fascinating subject, and one, moreover, 
that is, at best, difficult to handle. 


“Electrical Machinery.” By Terrell Croft.” New York: 
McGraw-Hill Book Company. Cloth, 326 pages (8x5% 
inches), 302 illustrations. Supplied by Electrical Review Pub- 
lishing Company, Inc., for $2.00. 


Of the writers who contribute freely to a consider- 
able range of technical journals, I doubt if any one 
has done more towards improving and standardizing 
electrical practice than Terrell Croft. This new 
volume not only sustains his reputation for clearness 
of stvle and logical arrangement, as well as thorough: 
familiarity with high-class practice, but also appears 
to be based on a discovery for which the author 
deserves due credit. It is this, that for every man 
interested in the theory of the designing and operating 
of electrical machinery hundreds of other men may 
be interested in its practical installation and operation. 
For this larger class of readers, such admirable 
volumes as, for example, Hobart’s “Electric Motors,” 
are quite inadequate, as they are directed to the 
designer and the student rather than to the men who 
buy, install and operate electrical machinery. 

Realizing this, Mr. Croft has addressed this book 
with its 300 illustrations to the larger class of readers, 
and has used non-mathematical language both in ex- 
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plaining the theoretical principles and in outlining the 
operating facts. But his chapters on the principles, 
construction and characteristics of the common classes 
of generators and motors (direct-current motors and 
generators, alternating-current generators, induction 
and repulsion motors, and synchronous motors) com- 
prise less than half of the book. The rest treats in 
orderly manner with the installation, management and 
testing of the various classes of machinery, with the 
starting and controlling devices for the same, and with 
generator and motor troubles. 

By copying many paragraphs, and in some in- 
stances whole series of pages, from the instruction 
books of prominent manufacturers and from the 
works of other authors (for all of which he gives due 
credit), Mr. Croft has reported modern practice all 
the more adequately. In some few instances, the ex- 
planations sought by the average reader may be 
missed, as where the author merely refers to the 
makers’ literature for informtion as to the principles 
on which synchroscopes operate. However, these 
cases are rare, and access to the voluminous contents 
of the volume are expedited both by its logical ar- 
rangement and by its unusually complete index. 

ALBERT SCHEIBLE. 





“Radio Communication: Theory and Methods.” By John 
Mills. New York: McGraw-Hill Book Company. Cloth, 
205 pages (4% by 7% inches). Supplied by the Electrical 
Review Publishing Company, Inc., for $1.75. 

In this volume the author has gathered the sub- 
stance of a course of lectures given during summer 
of 1917 to a company of the U. S. Reserve Signal 
Corps, recruited from men remaining on the payroll of 
the Western Electric Company while being trained for 
this signal service. Being intended to supplement 
laboratory work, these lectures did not deal with either 
the details of wireless apparatus or the manipulation 
of the same, but were confined largely to explaining 
the fundamental principles and methods involved in 
radio communication and the needed calculations. 
However, they assumed only the knowledge of ele- 
mentary algebra and trigonometry, and a_ limited 
familiarity with physics, and represent an earnest ef- 
fort at keeping the needed calculations in simple 
terms. 

Both the method of treatment and the scope of the 
volume is thus quite different from that in the recently 
reviewed work of Bucher, and for those not situated 
where they have access to regular training courses, 
the two books might supplement each other. An intro- 
ductory note for non-mathematical readers dispels the 
readers’ fear at the outset, and the wording in general 
indicates that the author is not only thoroughly con- 
versant with his subject, but a real teacher as well. 
General chapters on alternating currents, telephone 
receivers and the vacuum tube open the volume, fol- 
lowed by a short chapter on the detection of high- 
frequency currents which would be more complete 
if such earlier devices as coherers had been included 
in it. However, the author evidently preferred to 
reserve the space for his more extensive chapters on 
the production of damped sinusoidal currents and that 
of undamped high-frequency currents. These are 
followed by many pages on radiotelegraphy and 
telephony, and 35 more on practical appliances and 
methods. Transmission over wire circuits is dis- 
cussed in an appendix which also contains a long 
series of exercises for drill in the mathematics of the 
volume. 

ALBERT SCHEIBLE. 
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SIZE 
OF WIRES. 


CONDUIT 


Question 355.—What sized con- 
duit do you advise (when asked 
for information) for three No. 8, 
two No. 6, and three No. 12 wires? 

Answer I (T)—We have not 
given much thought in regard to 
this question but in case this 
comes to our attention we would 
follow the suggestions as outlined 


in the jssue of the ELecrricaL 
Review of March 18, 1916, by 
Washington Devereux on “How to 


Find Conduit for Combination of 
Wire Sizes” as to meet the Code 
requirements. 

Answer 2 (K).—We would re- 
quire at least 1%4-inch conduit. 

Answer 3 (O).—It is custom- 
ary in this jurisdiction, in unusual 
combinations of several sizes of 
wire, to estimate the conduit size 
by reducing the larger wires to 
their equivalent in No. 14 wire as 
given in the tables under Rule 28. 
In the combination included in this 
question, we have three No. 8’s 
which require a I-inch pipe; and 
this will take ten No. 14’s; the two 
No. 6’s require, ‘according to the 
table, a 1-inch pipe, and, therefore, 
we consider these as also equiva- 
lent to ten No. 14’s. The three 
No. 12 wires will require 34-inch 
pipe, which is also approved with 
five No. 14’s. The total of these 
No. 14 wires is 25, which, accord- 
ing to the table on page 68 of the 


Code, will be comfortably accommodated in a conduit 


of 14-inch size. 


Answer 4 (V).—I would approve of 11-inch or 
larger, depending on the length of the conduit and 


number of bends. 
Answer 5 


for 1-inch iontell for three No. 8, or two No. 6, and 
34-inch conduit for three No. 12. 

Answer 6 (P*).—The answer depends upon the 
layout of the conduit. 

Answer 7 (S*).—Would not advise on this com- 
bination until I knew the circumstances ; 
prove of it. 


“LET THE CODE DECIDE.” 








FOR COMBINATION 








The matter appearing in this sec- 
tion consists of questions on the Na- 
tional Electrical Code, its interpreta- 
tion and meafiing, and questions as 
to whether certain methods of wir- 
ing are in accord therewith. These 
questions are gladly received from 
anyone interested, even if not a 
member; they should be sent to the 
secretary with any needed elucidat- 
ing sketch. They are answered by 
each member of the Executive Com- 
mittee, according to his knowledge of 
what the ruling would be in his jur- 
isdiction. 

it should be understood that no 
pretense is made to give an authori- 
tative interpretation of the Code, 
This is a voluntary association; it 
has representation on the Electrical 
Committee of the National Fire Pro- 
tection Association, which prepares 
the Code, but it has no right, and 
claims no right, to give a final in- 
terpretation of anything in the Code. 
It is only intended to give the inter- 
pretation which seems correct to the 
members of the Executive Commit- 
tee. No attempt is made to edit or 
correlate the answers from the dif- 
ferent members of the Committee, 
as it is felt that the occasional dif- 
ference of opinion is calculated to 
lead to a further study of the matter 
in question, further discussion and 
the final clearing up of obscure 
points. 

The aim is to help toward a bet- 
ter understanding of the Code on the 
part of all; a more uniform concep- 
tion of its meaning; increased pre- 
cision in applying it; and harmoni- 
ous action of those using it, for the 
common good. 














(H*).—The table given in Rule 28: calls 


with combinations 
Code? 






Answer 8 (B*).—We presume 
that this question refers to the in- 
stallation of three No. 8, two No. 6 
and three No. 12 wires all in the 
same, conduit. Would say that if 
our understanding is correct, we 
would give no advice as to what 
size conduit, but would inform the 
party that such construction was 
not approved in our territory. 

Answer 9 (F and G).—We 
would accept approved conduit 1% 
inches in diameter for three No. 
8’s, two No. 6’s, and three No. 12’s. 

Answer 10 (R*).—1t-inch; I- 
inch ; 34-inch. 

Answer 11 (E).—If the run of 
conduit were reasonably straight 
and not very long, 1%-inch pipe 
might be used. If, however, the 
run were long and had a few bends, 
we should recommend the use of 
2-inch conduit. 

Answer 12 (N*).—The answer 
to this depends so largely on the 
arrangement of the conduit that no 
general statement can be made. 
Probably in the majority of cases 
1%4-inch conduit would be sufficient 
in each of these combinations. 


MeETHOopD FoR FINDING S1ZE oF Con- 
DUIT FOR COMBINATIONS OF 
WIr_E SIZEs. 


Question 356.—What is a good 
method to suggest for determining 
the proper size of conduit for vari- 
ous combinations of circuits of 
different size wires not identical 

given in the tables found in the 


Answer 1 (H*).—Add the outside diameter of the 
different combinations called for and compare with 


the inside diameter of the conduit in question, care 


bends. 
Answer 2 (K) 


factory. 


do not ap- 
I2 wires. 





being taken to allow sufficient space for pulling around 


.—The City of Portland, Ore., has 


a table worked out which we have found very satis- 
For example, Rule 28 of the Code requires 
at least 1-inch conduit for three No. 8 wires or two 
No. 6 wires and at least 34-inch conduit for three No 
The area of t-inch conduit equals 0.785 
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square inch and that of 34-inch conduit 0.442 square 
Therefore, 0.785 + 0.785 + 0.442 = 2.012. The 
area of 1'4-inch conduit equals 1.767 square inches 
and that of 2-inch conduit equals 3.141 square inches. 
Practical judgment can be exercised to allow a 1'%- 
inch conduit inasmuch as we know there is space to 
spare in all of the individual conduits as called for in 
the Code. - 

Answer 3 (O).—The answer to this question is 
given under No. 355. 

Answer 4 (P*).—With a pair of compasses draw 
a circle with a diameter equal to the diameter of the 
conduit. Within this circle plot circles representing 
the external diameters of the various wires. Note the 
clearances. Consider the layout of the conduit. Use 
your judgment. 

Answer 5 (S*).—Best method is not to allow any 
more of a combination than possible. 

Answer 6 (B*).—No method to suggest. 

Answer 7 (F and G).—In order to readily deter- 
mine the proper size conduit to be used for a combina- 
tion of wire sizes, the table below may be used to ad- 
vantage, as follows: 

For example: What size conduit is required for 
four No. 8 and three No. 10 slow-burning wires? Ac- 
cording to the National Electrical Code, four No. 8 
wires require I-inch conduit, three No. 10 wires re- 
quire 44-inch conduit. The equivalent area of 1-inch 
conduit is 1; the equivalent area of 34-inch conduit is 
0.5; adding these areas we have 1.5. The nearest size 
conduit corresponding to area of 1.5 is 1'4-inch con- 
duit, in accordance with the following table: 


inch 


Conduit sizes Equivalent area. 


1 
1 
2. 
a%. 


Waa 


suggested by Washington Devereux* is the only solu- 
tion we have had to this problem up to the present 
time, although in some cases this method calls for a 
larger pipe than practice seems to warrant. 

Answer 9 (E)—We are not familiar with any 
“cut and dried” method of determining the size of 
conduit to be used, other than to measure the cross- 
‘ection of the conductors and the conduit. 

-inswer 10 (T).—We have no particular method 
tw suggest. 

Answer 11 (V).—We have no general method to 
apply. 

Answer 12 (N*).—The only method that I can 
suggest is to take the equivalent areas of the proposed 
conductors in the combination, and then find from a 
curve plotted showing the areas and corresponding 
conduit sizes drawn from the National Electrical Code 
data, where the special combination in question fits in. 
Then if there is a considerable departure from usual 
layouts, something must be allowed for possible added 
stiffness of the combination. 


WIRING OF GREENHOUSES. 


Question 357——What has been your practice in 
connection with the wiring of greenhouses, and what 
failures have you found it particularly necessary to 
guard against? 

Answer 1 (T).—In connection with wiring for 
greenhouses it has been our practice to follow the re- 

*See Electrical Review and Western Flectrician, March 18, 
1916, page 516. 
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quirements of the Code for wiring in damp places, as 
in this class of risk there is always more or less mois 


_ture. 


Answer 2 (K).—In the wiring of greenhouses ou: 
local requirements would call for a weatherproof con 
duit installation. Condensation is particularly neces 
sary to guard against. 

Answer 3 (O).—We have had no particular trouble 
in this jurisdiction with wiring in greenhouses and 
recommend no special precautions. 

Answer 4 (V).—We have had very little expe 
rience, but have used Sherarduct or Galvaduct and 
had no trouble. 

Answer 5 (H*)—We have insisted upon conduit 
work in greenhouses, the pipe being so arranged as to 
drain off the results of any possible condensation. 
Open work is hard to protect from mechanical injury 
and, for that reason, conduit is preferred. 

Answer 6 (P*).—I have had no special experience 
in greenhouse wiring nor have any unusual failures in 
this kind of installation been reported. We class 
greenhouses merely as “damp places.” 

Answer 7 (S*).—Greenhouses: are wired in iron 
with porcelain sockets by ordinance. Never had any 
serious trouble. 

Answer 8 (B*)—We have had but very little ex- 
perience in the wiring of greenhouses. Such cases as 
we have had have been wired with insulator ‘and 
weatherproof construction. We have had no trouble 
with same. 

Answer 9 (F and G).—In connection with the 
wiring of greenhouses, we find open wiring to be the 
best. In order to avoid trouble from condensation, all 
wiring and fittings should be of weatherproof type. 
Porcelain knobs should be fastened by means of brass 
screws and both knobs and screws coated with a good 
insulating varnish. Lamps should be switch-controlled. 
Switches and cutouts should be inclosed in iron boxes 
well coated, with the switches operative from the out- 
side of box, and all openings in box to be sealed to 
avoid circulation of air and consequent condensation. 

Answer 10 (R*).—Have had no experience with 
this type of work in this section. ‘ 

Answer it (E).—Breaking down of sockets 
through moisture is the chief trouble. We are urging 
the use of weatherproof sockets suspended from No. 
14 rubber-insulated wire, rather than flexible cord for 
installations in greenhouses, owing to the dampness 
which is noticeable in the upper part of the house. 

Answer 12 (N*).—We must guard against all the 
failures incident to the presence of excessive moisture, 
and in addition occasionally to the presence of organic 
matters dissolved in the suspended water, arising from 
the fertilizers used, sometimes insecticides, etc. I pre- 
fer a tight conduit system with galvanized pipe, damp- 
proof outlets and weatherproof sockets and leads out- 
side the conduit. 

Next to that a carefully installed system on porce 
lain knobs and weatherproof sockets with No. 14 wire 
leads; no key sockets nor attachment plugs, but the 
circuits subdivided and controlled from the headhouse. 





ELECTRICITY REPLACES PLUMBERS. 


Seventy-five frozen water services were thawed 
out by electricity during February by the Danbury & 
Bethel (Conn.) Gas & Electric Light Company. This 
total included two schoolhouses and one factory. The 
company had ten other calls for similar service that 
could not be handled as they were either on cement 
water mains or located off its lines. 
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Reverse-Current Relay—Electric Heati ng Pad—House Pump 
—Lightning Arrester—Farm Plant—Cut-Finishing Machine 


REVERSE-CURRENT RELAYS. 


A new form of reverse-current relay has been de- 
veloped by the Automatic Reclosing Circuit Breaker 
Company, Columbus, Ohio. These relays are of the 
circuit-opening type and are so designed that the relay 
will open either upon reversal of current or with zero 
current at abnormally low voltage. 

The relay is closed and held closed. by a shunt 
polarizing coil. A high resistance is connected in 
series with this coil. 
switch is provided which temporarily short circuits the 


@ # 


Reverse-Current Relay of Reverse-Current Relay of 
400 to 800-Ampere Type. 12C0 to 2000-Ampere Type. 





high resistance. The high resistance limits the current 
in the shunt winding to just sufficient value to hold 
the relay closed. A reversal of current or failure of 
voltage will thus cause the relay to open. 

These relays are designed for mounting on the rear 
of the circuit-breaker panel. The 1200 and 2000- 
ampere sizes ‘have a magnetic yoke which surrounds 
the upper stud of breaker. The 400 to 800-ampere 
size relays are provided with a series winding, the ter- 
minal of which is connected directly to the upper stud 
on the rear of panel. 


“UNIVERSAL” ELECTRIC HEATING PAD. 


The “Universal” heating pad manufactured by 
Landers, Frary & Clark, New Britain, Conn., has a 





Heating Pad Made by Landers, Frary & Clark. 


To close the relay a push-button , 


number of unique features. Chief among these is the 
spirally wound heating wire, permitting flexibility 
without danger of breaking. Temperature control is 
by permanently calibrated thermostats, selected by a 
simple one-piece lever switch. Guesswork and the 
hazard of overheating are thus eliminated. 

Another important feature is the positions of the 
four thermostats. No matter how the pad is folded, 
no large fold can be made which does not include a 
thermostat. Hot spots and possible resultant fires are 
done away with. 

The cover is gray eiderdown and a washable slip 
is furnished; 10-foot cord is supplied with switch 
placed a convenient distance from the pad. 





NEW ELECTRICALLY OPERATED HOUSE 
PUMP. 


A new small-capacity electrically driven pump has ~ 
been developed by the Crestline Manufacturing Com- 
pany, Crestline, Ohio, which is especially suited to 
replace the common water lift to pump rain water for 
soft water in residences. It can also be used for gen- 
eral water supply in homes when city water supply 
service is not available and the pump can be placed so 
the suction lift will not be over 25 feet. 

The outfit is made in two capacities—Model A, the 
single-cylinder type with a capacity of 125 gallons per 





Crestline Motor-Driven House Pump. 


hour, and Model B, with a capacity of 250 gallons per 
hour. Both will operate against 50-pound pressure. 

An automatic controller switch is connected with 
the discharge and is set to operate between pressures 
of 40 pounds maximum and 20 pounds minimum. It 
can be adjusted, however, to operate at practically any 
desired pressure. i 

The pump gears run in oil and this same_oil is 
automatically carried to all the pump bearings.* The 
only oiling necessary, therefore, is to place one quart 
of oil in the oil chamber on starting. This well be 
sufficient for one year’s normal service. 

The cylinders are brass-lined, have a 1.5-inch bore, 
3-inch stroke, and are self-primed. » An air valve pro- 
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vides sufficient air for the pneumatic pressure tank sys- 
tem. The valves are bronze and rest in bronze seats. 

The pump and motor are mounted on a cast-iron 
base. The pump is a slow-speed type which is con- 
nected to the motor by belt with idler-pulley attach- 
ment. Model A is fitted with a 1/6-horsepower Rob- 
bins & Myers motor and Model 2 with a '4-horse 
power motor of similar make. 


HIGH-SPEED SPHERE-GAP GRADED-RE- 
SISTANCE LIGHTNING ARRESTERS. 


If a lightning arrester is to be effective in protect- 
ing electrical apparatus, it must offer instantaneous 
relief from abnormal voltages. But in order to avoid 
system disturbances, as a result of its operation, it 
must prevent the flow of excessive dynamic or gen- 
erating current after the abnormal potential has been 
dissipated. The high-speed sphere-gap graded-resist- 
ance lightning arrester manufactured by Schweitzer 
& Conrad, Inc., Chicago, Ill., has these desirable fea- 
tures. An additional important feature, at these times 
of extraordinary high prices, is its moderate cost. 

S & C high-speed sphere-gap arresters, although 
they have been in extensive service for over three 
years, have gradually been improved until the present 
highly effective design was developed. The novel fea- 
tures of this arrester are quite apparent from the 
illustrations. The gap is smallest at the upper end of 
the converging portion of the horns, where the maxi- 
mum resistance is in circuit. At the lowest or “no- 
resistance” step the gap is considerably larger. It be- 
comes smaller gradually, until the highest resistance 


step is reached, and from there on the horns diverge 
upward. 
This arrangement has several important advan- 


tages. With any potential rise on a system protected 
by the arrester, the arc will start across the smallest 
gap with all of the resistance in series. If the poten 
tial rise is of low-energy capacity, the current flowing 
through this gap and comparatively high resistance 
may be sufficient to keep the voltage down to approxi- 
mately normal. If the current flowing through this 
gap of maximum resistance is not sufficient to keep 
the voltage down, the are will break across the next 
lower step and a larger current will flow. If this cur- 
rent is still insufficient to keep the voltage at.a safe 





* 











S & C High-Speed Sphere-Gap Graded-Resistance 
Lightning Arrester for 22,000 Volts. 


Form-1 
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Form-3 S & C Graded-Resistance Arrester for 22,000 Volts, 
Including Series S & C Fuse. 


value, then the next lower step will arc across, etc., 
until the “no-resistance” or lowest step is reached, 
when a practically unlimited current is allowed to flow 
to ground. 

When the particular step is reached where suffi- 
cient current will flow to dissipate the potential rise, 
the voltage will be reduced to its normal value, and 
the arc will then tend to rise along the converging part 
of the horn, being driven upward by both the heated 
air and by the electromagnetic effect. As the arc 
rises along the converging part of the horn, the dy- 
namic or generator current is cut down in value as the 
resistance in circuit is increased step by step, until the 
diverging portions of the horns are reached, where it 
will rise and lengthen until the arc breaks. 

With the smaller gap at the upper or high-resist- 
ance step, the arc tends to rise rapidly and freely over 
the resistance steps of the arrester. The graded-re- 
sistance effect is very desirable, as it is a great deal 
better to limit the discharge with resistance and avoid 
short-circuiting the system if the potential rise can 
be dissipated without such short-circuiting. On the 
other hand, an arrester which always has a fixed 
amount of resistance in series will not allow sufficient 
current to flow during the most dangerous potential 
rises, and is, therefore, not entirely effective as a pro- 
tective device. 

This action can appropriately be compared with a 
steam boiler which has a number of safety valves, each 
with a different opening and each set to operate at a 
different pressure. The valve with the smallest open- 
ing would be set at the lowest pressure and that with 
the largest opening would be set at the highest pres- 
sure. With this arrangement a boiler carrying a nor- 
mal pressure of, say, 200 pounds, might have a 1-inch 
pop valve set at 225 pounds, a 5-inch pop valve set at 
250 pounds and a 10-inch pop valve set at 300 pounds. 
If excess pressure could be dissipated by means of 
the 1-inch valve set at 200 pounds, it would be much 
more desirable than dissipating the excess pressure by 
means of a 10-inch valve set at 300 pounds, because 
the operation of the large valve would very probably 
lower the pressure in the boiler to such an extent that 
apparatus connected to it would be seriously affected. 

The construction of the S & C arrester is very 
rugged and durable. The resistance units are inclosed 
in the highest grade of Bakelite tubes, which protect 
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Installation of Nine 13,200-Voit Form-1 S & C Arresters with 
Series S & C Fuses on Separate Mounting. 


them effectively against the weather, so that the ar- 
rester can be used outdoors without any protection 
whatever against the-elements. The gap is adjustable. 
The “live” horn is designed so that it can be moved 
freely by simply loosening two bolts of a clamp on 
top of the porcelain insulator cap. The return brace 
of the live horn is sectionalized by means of Bakelite 
strips, so that the current can only flow in the proper 
direction, in order to obtain the maximum magnetic 
effect tending to drive the arc upward along the 
graded-resistance steps. The insulators used are of 
the most modern type and are rated at voltages very 
much in excess of the rated voltages of the arresters. 

The illustrations herewith show 22,000-volt form-1 
and form-3 arresters. The latter arrester is equipped 
with a series fuse which will operate in case of ex- 
tremely heavy discharges across the lowest or no- 
resistance steps. This arrangement, or a modification 
thereof, is recommended for electrical systems with 
large connected generator capacity. 

In the installation illustrated, the regular form-1 
arrester is used, with series S & C fuses on a separate 
mounting. This particular installation, it will be noted, 
consists of nine 13,200-volt arresters, and illust:ates 
how simple and inexpensive the required supporting 
structure is. / 





MAYHEW FARM-LIGHTING PLANTS. 


The Mayhew Company, Milwaukee, Wis., has de- 
veloped and placed on the market an efficient and eco- 
nomical farm-lighting. plant in three sizes. No. 2 
Mayhew Electric is a 50-light unit, consisting of a 20- 
ampere dynamo and 60-ampere-hour battery; No. 3 
is a 60-light plant, with 20-ampere dynamo and go- 
ampere-hour battery; No. 4, of 100-lights, has a 20- 
ampere dynamo, with 120-ampere-hour battery. The 
plant consists of generator and switchboard in one 
unit, and a storage battery of 16 cells. It is the belted 
type, designed to be driven by a gasoline or oil engine 
that may be required for pumping or other uses on the 
farm premises. The idea is to obviate the necessity 
of buying a separate engine for operating the lighting 
plant which would be idle when not needed to drive 
the generator. 

This is a 32-volt system, giving a combination that 
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has been found most suitable for such rural plants, 
and the 16 battery cells give sufficient voltage for se- 
curing brilliant lights. The plant is made up of a 
generator of Peerless Electric Generator Company. 
Akron, O., a switchboard equipped with Jewell instru- 
ments and Cutler-Hammer rheostat, and batteries of 
the Globe Electric Company, Milwaukee. The gen- 
erator has a capacity of 800 watts. 

As illustrating the service rendered by this system, 
the storage battery of the 50-light plant, after being 
fully charged, will supply current for lamps as fol- 
lows: 12 20-watt lamps, 8 hours; 15 20-watt lamps, 
5 hours; 25 20-watt lamps, 3 hours. The dynamo of 
this unit has a capacity to supply 18 20-watt lamps 
continuously. 

The utility and economy of the farm-lighting plant 
has been thoroughly demonstrated and the demand for 
it among prosperous farmers is a positive one. 





A MOTOR-OPERATED MACHINE TO FINISH 
CUTS. 


The J. A. Richards Company, Kalamazoo, Mich.. 
has developed a motor-operated machine for standard- 
izing print shop and composing room operations. The 
same machine buzz saws, jig saws, drills, touts, 
broaches, notches, undercuts and mortises any elec- 
tros, halftones, etchings and bases, also “boiler plate” 
and linotype slugs. 

A swinging jig-saw arm is provided, permitting 
this part to be swung at right angles with the circular 
saw to permit material of any length being run through 
the machine. 

As shown in the illustration, devices on the table 
of the machine are belt-driven from a fractional-horse- 
power motor made by the General Electric Company. 
Current is obtained from the lamp socket and a proper 
motor is furnished to operate on the current available 
in the print shop. 





Electric Machine for Finishing Engravings, Etc. 
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Vanderbeck, Hodson & Ryan Organized— Federal Sign 
Sustains Heavy Fire Loss—Valuable Catalogs Distributed 


Majestic Electric Development Company, San Fran- 
cisco, Cal., is sending out circular matter describing its 
various electric heaters. The Majestic instantaneous wa- 
ier heater shown is a compact and efficient device for 
attachment to any lamp socket. 


The Permutit Company, manufacturer of water soft- 
ening and water rectification apparatus, and for several 
years past located at 30 East 42nd street, New York City, 
announces its removal to 440 Fourth avenue, where the 
entire top floor will be occupied by its offices. 


General Electric Company, with general offices at 
Schenectady, N. Y., proposes to erect 400 to 500 modern 
dwellings near its plant at Erie, Pa., and will comprise 
the largest of the General Electric group. The number of 
employes has increased to such an extent that it is neces- 
sary to erect hundreds of buildings to house them. 


Vanderbeck, Hodson & Ryan, Inc., with offices located 
in the Finance Building, Philadelphia, Pa., is a recently 
organized firm which will engage in clectro-metallurgical 
work, covering the whole field of electric furnaces. The 
president of the new concern is Frank Hodson, and with 
him are associated S. R. Vanderbeck, vice-president, and 
F. J. Ryan, secretary and treasurer. Mr. Ryan will also 
act as manager of the firm. 


H. Boker & Company, Inc., with main offices at 101 
Duane street, New York City, and branch offices in Bos- 
ton, Philadelphia, Chicago and Cleveland, is sending out 
a circular describing its complete line of Marelli fans. 
These fans are claimed to give high efficiency and are re- 
markable for their noiseless running qualities. They are 
furnished for both alternating and direct current motors. 
The circular is well illustrated and contains complete data 
as to the styles of Marelli fans offered, size of blade, 
prices, etc. 


Henderson Electric Company, Ampere, N. J., recently 
issued a leaflet dealing with the Henderson portable con- 
duit bench. This bench consists of a compact pipe vise 
and bending stand, which meets the requirements of elec- 
tricians and other mechanics who cut, thread and bend 
pipe Although light in weight, it is strong enough for 
continuous and efficient service in working %4-inch and 
smaller pipe and conduit. Every outfit is supplied with a 
Hendevson conduit bender, rigidly mounted opposite the 
vise and is designed to bend pipe largely by the weight 
of the workman as the pipe is fed into the bender. A cir- 
cular containing a brief description of the Henderson pat- 
ent boring machine for boring joists for electric light wir- 
ing has also been distributed by the company. This ma- 
chine is simple in construction, reliable and durable, and 
is now used by thousands of the most progressive central 
stations and wiring contractors, according to the company. 


_ Terry Steam Turbine Company. Hartford, Conn., is 
distributing a booklet descriptive of the non-condensing 
type of Terry turbine which deals at some length with the 
many advantages of this turbine over reciprocating en- 
gines. The main features which have contributed to the 
successful use of this turbine are its maintained alinement, 
adaptability, method of lubrication, low cost of upkeep, 
simplicity and reliability, as well as other salient points to 
be considered in selecting a suitable turbine drive. The 
aim of the Terry company has been toward perfecting the 
design of its turbine, directing particular attention to high 
operating efficiency, long life and low upkeep cost, and 
conclusive evidence of the wisdom of this policy is perhaps 
shown by the extensive use of the Terry turbine in large 
central stations and in ships of the U. S. Navy where the 
most efficient and reliable apparatus is selected. Informa- 


tion regarding geared and belted sets, duplex exciters, tur- 
bo-generators, etc., is contained in the booklet and illustra- 
tions of representative installations and applications are 
shown, 





Parsons Turbines in Japan.—Parsons steam turbines 
of American build are now, ee the first time, in operation 
in Japan, as a result of sales of one 3200-kilowatt and one 
1250-kilowatt machine made by the American Trading 
Company of New York and Tokio. These were built at 
the West Allis works of the Allis-Chalmers Manufacturing 
Company, Milwaukee, Wis. 


Simplex Electric Heating Company, 85 Sidney street, 
Cambridge, Mass., is distributing a bound set of 23 bul- 
letins with a revised price list and index. These bulletins 
describe and illustrate the complete line of Simplex stand- 
ard products, including electric household and hotel de- 
vices, water heaters, immersion coils, soldering irons, etc., 
and supersede all previous catalogs. 


Horace M. McCord & Company, Inc., Minneapolis, 
Minn., is distributing an illustrated circular on the Union 
carboy inclinator. The inclinator is substantially built, 
holds any size of carboy and returns to an upright posi- 
tion if accidentally released. This product is a_labor- 
saving device and is employed in thousands of industrial 
plants in the United States and Canada where maximum 
efficiency is required. 


The Pioneer Corporation, Chicago, IIl., is distributing 
a circular describing its Eradium luminus bulb, which may 
be attached to any electric or gas light pull chain or key. 
It is ornamental as well as useful and is guaranteed to be 
plainly seen all night if left hanging during the day where 
it can get light. A certificate of endorsement for this 
device has been received by the company from the house- 
hold department of Today’s Housewife magazine. 


Federal Sign System (Electric), Chicago, Ill., suffered 
a heavy loss when fire attacked its factory located at Lake 
and Des Plaines streets on March 13. The outbreak of the 
fire was quickly discovered and the damage restricted to 
only a comparatively small portion of the plant. The loss, 
due to damage by water as well as fire, is estimated at 
about $300,000, covered by insurance. Filling of orders is 
set back about one week. Rebuilding of the damaged 
structure is already under way. 


Duquesne Light Company, Pittsburgh, Pa., has under- 
taken the establishment of a series of service stations in 
Pittsburgh to supply power for electric trucks. As the 
first unit of its series the company has leased a four-story, 
reinforced concrete garage, covering 75x131 feet of ground, 
and is one of the most modern garages in the city. The 
Duquesne Light Company will take immediate possession 
of the building and install equipment for the storage, re- 
pair and charging of electric trucks. 


Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa., is distributing a six-page booklet 
which should prove of especial interest to those connected 
with the heating of baking, drying and japanning ovens. It 
includes an article “Electrically Heated Japanning Ovens,” 
by C. F. Hirshfield, reprinted from the National Electric 
Light Association Bulletin, and “Heat Calculation for Bak- 
ing and Drying Ovens,” by W. S. Scott, reprinted from the 
Electric Journal. Thus there are grouped under a single 
cover an article giving general considerations in favor of 
electrical heating for this purpose and an article giving the 
detailed method of calculation for the amount of heat re- 
quired to raise the temperature of the work, of the sup- 
porting and carrying parts, such as trucks, and of the ven- 
tilating air. Methods for computing the losses from the 
external surface of the oven, and the heat required to 
raise the temperature of the oven walls, etc., are also given. 
This publication should be of much value to central sta- 
tion solicitors who are endeavoring to interest their cus- 
tomers in the electrical heating of ovens, as well as to 
present and prospective users of such equipment. Copies 
of this publication (Reprint 66) will be furnished on appli- 
cation to any Westinghouse Electric branch office. 
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H. W. Alexander Resigns—B. W. Cowperthwait President 
Minnesota Association—F.B.Duncan Joins Packard Electric 


James Brakes, Jr., has resigned his 
position as power plant inspector for the 
Western Electric Company to accept a 
position with the Gamm-Bernstein Mo- 
tor Truck Company, Lima, Ohio. 

STEPHEN A. STEEGE, electrical engineer 
for the firm of Steege & Dewey, has 
announced the dissolution of the com- 
pany. Mr. Steege will continue in busi- 
ness with offices in the Light & Power 
building, Watertown, N. Y. 

H. H. Lyons, superintendent .of the 
Ordway (Colo.) division of the Arkan- 
sas Valley Railway, Light &--Power 
Company, Pueblo, Colo., has been ap- 
pointed local organizer for the sale of 
Thrift and War Stamps. 


R. T. Rossi, superintendent of the 
electrical division of the Public Service 
Corporation, Trenton, N. J., was one 
of the principal speakers at a meeting 
of the Trenton Electrical Club on 
March 4. 

James Harmon has been appointed 
safety manager for the Kentucky Utili- 
ties Company, the Interstate Public 
Service Company and other adjacent 
Middle West Utilities Company proper- 
ties with offices in the Paul Jones build- 
ing, Louisville, Ky. 

Eart E. Esy, who for the last two 
years has been manager of the indus- 
trial division of the Pittsburgh office of 
the Hyatt Roller Bearing Company, 
Newark, N. J., has been appointed as- 
sistant sales manager with offices in the 
Metropolitan Tower, New York, N. Y. 

S. E. Doane, chief engineer of the 
National Lamp Works of the General 
Electric Company, Nela Park, Cleve- 
land, Ohio, presented a splendid paper 
on “The Aesthetics of Street Lighting” 
before a meeting of the Philadelphia 
Section of the Illuminating Engineering 
Society which. took place March 15. 

B.. H.. Ettts was ‘elected first vice- 
president of the Manhattan Electrical 
Supply Company, Chicago, at its annual 
meeting held recently..- Other officers 
elected were James Ryan, second vice- 
president,, N.. F. Johnson, third vice- 
president and assistant treasurer, and 
Edgar Whitmore, secretary. 

Georce Custer, of the’Union Traction 
Company, Anderson, Ind., has been ap- 
pointed engineer of maintenance of way 
for the Interstate Public Service Com- 
pany and will begin his duties in the 
Columbus, Ind., office March 16, devot- 
ing his time largely to the work be- 
tween Columbus and Indianapolis. He 
takes the place made vacant by the 
resignation of E. S. Anderson. 

F. C. Margua has resigned as man- 
ager of the Southwest Bell Telephone 
Company, Kansas City, Mo., to become 
manager of the new business department 
of the Southwest National Bank of 
Commerce of that city. Mr. Marqua is 
also active in civic affairs, being vice- 
chairman of the young men’s department 
of the Kansas City Chamber of Com- 


merce. 


Harry W. ALEXANDER, director of 
publicity, the Society for Electrical 
Development, New Yerk, has resigned 
to become assistant to president on sales, 
American Writing Paper Company, New 
York and Holyoke, Mass. There are nc 
vice-presidents provided for in the new 
reorganization. This is the largest man- 
ufacturer of high-grade paper in the 
world. Mr. Alexander, one of the best 
known men in the electrical industry, 
takes his new position with a wide ex- 
perience of sales promotion and trade 
development. As publicity manager of 
the society, which represents the co- 
operative electrical interests of the 
United States, he organized and success- 
fully directed the work of the local com- 
mittees and the publicity and sales work 
of both “Electrical Prosperity Week 
1915” and “America’s Electrical Week 





Harry W. Alexander. 


1916” campaigns. Prior to coming with 
the society in 1914, he was sales manager 
of the Federal Light & Traction Com- 
pany, New York, a-large syndicate pub- 
lic utility operating company. FEarlier, 
he was a,financial and political writer on 
one of the leading Chicago newspapers. 
Mr. Alexander is succeeded by Roy B. 
Woolley, now in the society’s publicity 
and sales department, but late of the 
American Ambulance Field Service, 
Verdun sector, France. Mr. Woolley 
was formerly sales manager, Standard 
Electric Stove Company, Toledo, and 
one time associated with the MacManus- 
Kelley Company, Toledo, and the F. 
Bissell Company, of Toledo. 

M. L. Hrsparp, manager of the Union 
Light, Heat & Power Company, Fargo, 
N. D., was elected president of the As- 
sociated Charities of Fargo for the 
year 1918. 

Joun C. Manoney, formerly con- 
nected with the General Electric Com- 
pany at Atlanta, Ga., as district turbine 
inspector, has become associated with 
the Schenectady office of that concern. 


J. G. Grrarp of Miami, Ariz., was re- 
cently appointed engineer in charge of 
the construction of a hydroelectric plant 
on the Colorado river. 


CHARLES Francis ADAMS, Boston, 
Mass., has been elected a member of 
the executive committee of the Edison 
Electric Illuminating Company of Bos- 
ton, by the board of directors, succeed- 
ing C. Minot Weld, resigned. 


Joun S. Wise, general manager of 
the Harwood Electric and the Lehigh 
Navigation Electric companies, Hanto, 
Pa., has been appointed general man- 
ager and president of the Lehigh Valley 
Light & Power Company, Allentown, 
ra. . 


Georce H. WILMARTH, formerly man- 
ager of the Sapulpa Electric Company, 
Sapulpa, Okla., has been appointed man- 
ager of the Muskogee Gas & Electric 
Company, Muskogee, Okla., succeeding 
J. E. Owens, who has been promoted to 
higher duties. 


Epwarp R. KE sey, publicity manager 
of the Rail-Light Company, is the author 
of an article entitled “The Nyt Family” 
appearing in the February number of 
the National Sportsmen’s Magazine, 
which deals largely with the eccentrici- 
ties of the tribe of angling. 


J. G. Sanpmce, who for the past few 
years has been associated with the Chi- 
cago office of the Cooper Hewitt Electric 
Company, Hoboken, N. J., as district 
salesman, is now located at 1011 Majestic 
building, Milwaukee, Wis., and will look 
after the interests of the company in 
that vicinity. 

V. L. BrancHarp, formerly special 
representative of the new business de- 
partment of the Brush Electric Company 
at Toledo, Ohio, has returried to Galves- 
ton where he will act as new business 
manager of the company. He succeeds 
Robert A. Wood who: resigned to‘ take 
charge of Christian Science army camp 
work in Texas. 

J. C. Bertscu, formerly refrigerating 
engineer of the Westinghouse Electric 
& Manufacturing Company, East Pitts- 
burgh, Pa., has opened an office in Pitts- 
burgh as consulting engineer. Mr. 
Bertsch will specialize in refrigeration * 
for marine service, rubber mills and 
gasoline extracting, also- in thermo- 
compressors for air, steam and ammonia. 


J. E. Nortu, formerly new business 
manager of the Springfield Light, Heat 
& Power Company, has been elected 
secretary of the Chamber of Commerce 
of Springfield, Ohio. He was the first 
chairman of the new business co-opera- 
tions committee of the association, and 
by his excellent judgment and manage- 
ment made that committee one of the 
leading electrical committees in the 
United States. Mr. North has for the 
last eight years been new business man- 
ager of the Springfield company, during 
which time the business of that com- 
pany has grown tremendously. 
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Jor E. Krnc, local superintendent for 
the Southern Sierras Power Company, 
Corona, Cal., has been transferred to a 
similar position at San Bernandino. 


JosepH B. Mitcram, formerly con- 
nected with the Philadelphia Postal 
Telegraph Company, has been promoted 
to the rank of sergeant in the Aero 
Corps. 

J. I. Martrnras has resigned his posi- 
tion as manager of the Leominster Elec- 
tric Light & Gas Company, Leominster, 


Mass., and will engage in business for 
himself. 

C. 1. Weaver, Jackson, Mich., has be- 
come connected with the Springfield 


Light, Heat & Power Company, Spring- 
field, Ohio, as general manager, to suc- 


ceed Weare Parsons. 


oes. 2 has been appointed 
representative of the New England 
States of the Clarage Fan Company, ot 


CurRTISS 


Kalamazoo, Mich., with offices at 12!) 
Milk street, Boston, Mass. 
Georce W. Supt, formerly power 


engineer of the Dubuque Electric Com- 
pany, Dubuque, lowa, has accepted a 
similar position with the Northern Ohio 
Traction & Light Company, Akron, 
Ohio. 

Cart A. WoLrrom, assisting operating 
manager of the Utah Power & Light 
Company, Salt Lake City, Utah, has been 
promoted to the position of district man- 
ager at Rexburg, Idaho, succeeding 
George Oates who resigned. 

JosepH BAmBERGER, who for the past 
ten years has been connected with the 
Northern Indiana Gas & Electric Com- 
pany, Lafayette, Ind., has accepted a 
position as assistant engineer of the 
Wabash Valley Electric Company, Clin- 
ton, Ind. 

W. F. Georces, formerly of the West- 
ern Electric Company of Cincinnati and 
New York, has joined the sales organiza- 
tion of the Trumbull Electric Manufac- 
turing Company, with headquarters at 
114 Liberty street, New York City, and 
will represent that concern in eastern 
territory. 

Ke. C. Faper, formerly trafic manager 
of the Traffic Bureau of the Electric 
Railway War Board of the American 
Electric Railway Association, has been 
appointed manager of the War Board 
This is a new position created as part 
of the reorganization following the re- 
signation of C. Loomis Allen as director. 

B. W. CowperTHWAIT, who was 
elected president of the Minnesota Elec- 
trical Association at its annual conven- 
tion in Minneapolis, on March 13, is 
one of the best known utility men in the 
state. He was born in Danbury, Conn., 
and received his early education in the 
schools of that city. Upon finishing 
school he entered the service of the 
Danbury & Bethel Gas & Electric Com- 
pany and left that position in 1901 to 
assume the management of the Faribault 
Gas & Electric Company, Faribault 
Minn., for Mr. C. A. Coffin. In 1909 
this property was taken over by H. M. 

3yllesby & Company, together with 
properties in adjoining towns, and the 
Consumers Power Company, now the 
Northern States Power Company, was 
organized. Mr. Cowperthwait was at 
that time appointed manager of the Fari- 
bault Division of the company, which 
at present comprises 34 communities. 


About a year ago when the principal 
office was removed to Minneapolis, he 
became assistant general manager. 
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FraANK R. Coates, president of the 
Toledo Railways & Light Company, To- 
ledo, Ohio, has been elected first vice- 
president of the National Baseball Fed- 
eration. 


Haro_p Goopwin, Jr., superintendent 
of distribution of the Philadelphia Elec- 


tric Company, Philadelphia, Pa., has 
been called for active service in the 
Navy. 


Dr. F. G. Keyes, formerly chief en- 
gineer of the Cooper Hewitt Electric 
Company, Hoboken, N. J., has received 
the commission of captain in the Chem- 
ical Section of the National Army. 


Dennis G. HuGHEs, a member of the 
firm of Langdon & Hughes, electrical 
contractors and dealers of Utica, N. Y., 
recently joined the colors and will serve 
with the Metropolitan Hospital Unit. 


Frep E,. Strer_tinc, a member of the 
Illinois Public Utilities Commission, will 
become a candidate for the republican 
nomination for state treasurer of IIli- 
nois. Mr. Sterling is editor of the Re- 
publican-Register of Rockford, IIl., and 
was chairman of the Illinois state re- 
publican committee in 1912. 


H. C. Wiper, secretary and treasurer 
of the Malone Light & Power Com- 
pany, Malone, N. Y., has been com- 
missioned a captain in the 309th heavy 
field artillery at Camp Dix, Wrights- 
town, N. J. 


WALTER B. CLARKSON, for the past 10 
years associated with the Bell Tele- 
phone Company of Pennsylvania in va- 
rious capacities,-and~since 1910 division 
manager of the Pittsburgh branch, has 
been appointed general commercial su- 
perintendent of .the.Chesapeake & Poto- 
mac Telephone Company. 


Joun E. Bolsseau, acting general 
commercial superintendent of the Ches- 
apeake & Potomac Telephone Company, 
Baltimore, Md., has been appointed pub- 
licity manager of the Bell Telephone 
Company of Pennsylvania and Asso- 
ciated Companies, with headquarters at 
Philadelphia. 


James B. Brack, formerly assistant 
general agent of the Great Western 
Power Company, San Francisco, Cal., 
has been appointed general sales mana- 
ger of the Great Western System, suc- 
ceeding W. W. Briggs, resigned. The 
Great Western System operates jointly 
the properties of the Great Western 
Power Company, Great Western Power 
Company of California and the City 
Electric Company. 


Frep B. DuNCAN, a well known elec- 
trical engineer, has become associated 
with the Packafd Electric Company, of 
Warren, Ohio, whom he will serve as a 
salesman. He will have charge of the 
Chicago office located in the Lees build- 
ing and will look after both the trans- 
former and cable division of the com- 
pany in the district assigned him. Mr. 
Duncan was an attendant of Knox Col- 
lege at Galesburg, Ill., and the student 
course at the Western Electric Company, 
Hawthorne, Ill. Shortly after his grad- 
uation, he became connected with the 
J. Long Electric Company, Chicago, and 
in 1916 was appointed assistant. chief 
engineer of the power and light plants 
of the International Harvester Corpora- 
tion. Mr. Duncan was at one time vice- 
president of the Electrical Sales En- 
gineers of Chicago, and is a member of 
the Electrical Club and Jovian League. 
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Lynn S. WHITAKER, purchasing agent, 
plant department, of the Southwestera 
Bell Telephone System, St. Louis, Mo. 
has enlisted in the Signal Corps. Mr. 
Whitaker bears the rank of first lieute- 
nant and will be connected with the 
signal department as a supply officer. 


AMERICAN INSTITUTE OF ELEcTRIC EN- 
GINEERS has added the following names 
of members to its roll of honor since the 
publication of the February issue of its 
Proceedings: Philip L. Alger, Lucien 
Carr, Richard C. Cheeny, Walter F. 
Collins, L. J. Corbett, J. M. Brodie, W. 
R. Davis, George S. Diehl, George De 
LaRochette, Theodore H. Dillon, R. E. 
Franklin, Tatsuo Furuichi, William H. 
Haines, S. H. Hancox, George L. 
Hedges, Arthur J. Holman, Nelson Jones, 
Austin L. Kimball, C. P. Knost, W. R. 
LaMotte, Albert Lorch, R. L. Lunsford, 
Hugo H. Lupinski, S. M. McFedries, S. 
E. Moore, Norman 1. Moultrop, Horace 
B. Nye, W. B. Owen, Jr., Herbert E. 
Pawson, Emile G. Sacquet, A. B. 
Stewart, W. J. Strieby, Leon H. Webber, 
S. Edgar Whitaker, Edwin P. Williams 
and B. V. H. Yardley. This supple- 
mentary list brings the total of members 
now serving with the army and navy 
up to 721 names. 


Obituary. 

Howarp E. Aunrens, Reading, Pa, 
president of the Allentown & Reading 
Traction Company, died recently at the 
age of 64 years. 


W. B. Seti, formerly of the Milwau- 
kee and Cincinnati offices of the Allis- 
Chalmers Manufacturing Company, but 
lately assistant district manager of the 
Pittsburgh office, died of pneumonia 
March 4 after an illness of only two 
days. 


Frank MacKan, chief engineer of 
the Marysville Light & Water Company, 
Marysville, Ohio, died in that city on 
January 26. Mr. MacKan was for five 
years chief engineer of the electric 
light plant of the city, and was honored 
and respected by all who knew him. 

Harry SMitH Morrow, of New York, 
a well known hydraulic engineer, died 
on March 4, aged 44 years. Mr. Mor- 
row was in’ charge of the building of 
the Whitney (N. C.) dam and water 
works, a section of the New York State 
Barge Canal, and the installation of a 
pipe line bringing New York City’s 
water supply 900 feet under the Hudson 
river from Storm Mountain. 

Cuartes H. WILLIAMS, who was 
known to the majority of the Doherty 
public utility operators, died in Denver 
on March 10 of pneumonia at the age 
of 44 years. Mr. Williams was a grad- 
uate of the University of Wisconsin, 
class of 1896, and was a classmate of 
Holton H. Scott, general manager of 
operations of the Doherty organization, 
and was one of the first’ college en- 
gineers to work for Henry L. Doherty. 
This was at the Madison (Wis.) Gas & 
Electric Company in 1897. Subsequently 
he became general superintendent of 
that company, and in 1905 was made 
manager of the Wisconsin Light & Pow- 
er Company at La Crosse, Wis. He 
later went West with the Northern Colo- 
rado Power Company at a time when 
William J. Barker, now vice-president 
and general manager of the Denver Gas 
& Electric -Light Company, was presi- 
dent. For the last six years Mr. Wil- 
liams had been engaged in building and 
operating gas and electric plants in many 
of the smaller cities of the West. 
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Recent Patents 





Welding High-Speed Steel (1,253,- 
189).—To weld a flat piece of high- 
speed steel to the flat surface of an- 
other piece of metal, Edmund J. von 
Henke, of Lynn, Mass., corrugates the 
surfaces of both. Then he butts them 
against each other with the grooves 
crossing each other and applies the 
welding current for heating the con- 
tacting portions. The patent stands 
assigned to the Thomson Electric 
Welding Company, of Lynn, Mass. 

Storage-Battery Separator (1,256,- 
864).—For separating the plates in 
secondary cells, Julius Becker, of 
Chicago, uses a pasty mixture of 
volcanic ash, calcium sulphate and 
sulphuric acid. 

Conduit Hanger (1,255,674).—In 
fastening conduit to steel beams, 
Albert J. Wayman uses tapering lock- 
ing tongues which rest on the webs 
of the beams and are pivoted on the 
clamping screws. The patent stands 














No. 1,255,674.—Conduit Hanger. 
assigned to the Efficiency Electric 
Co., of East Palestine, Ohio. 

Precipitating Particles from Streams 
(1,252,104). —In precipitating matter 
electrically from fluid streams, the de- 
posits gradually build up on the boun- 
dary of the stream and may decrease 
the distance between the electrode to 
a point where the available voltage 
practically short-circuits the appar- 
atus. To overcome this danger, 
Charles W. Girvin, of Philadelphia, 
establishes a permanently inactive 
zone in the electric field, so that the 
deposit-laden boundary can be shifted 
to this zone and the deposits removed 
from it. 

Measuring Voltage Maximum 
(1,254,620)—-To measure the maxi- 
mum value of a voltage wave, Max G. 
Newman, of Lanesboro, Mass., first 
charges a condenser with the voltage 
which is to be measured. Then he 
connects a separate source of direct 
current to the condenser and adjusts 
the potential of this direct current un- 
til a galvanometer in series with this 
source shows no deflection, and meas- 
ures the adjusted potential of the di- 


if] 


Selected and Summarized by Albert 
Attorney, 79 West Monroe Street, 





A series of brief comments on 
some of the recently issued elec- 
trical patents zvhich appear to be 
of particular interest to our read- 
ers, the number after each head- 
ing being that of the United 
States patent to which the. sum- 
mary relates. Any correspondence 
regarding such patent matters 
should be sent direct to Mr. 
Scheible at the above address. 











rect current applied for this purpose. 
The patent stands assigned to the 
General Electric Company. 

Shade-Holder (1,256,411).—To make 
a cheap shade-holder, Arthur A. Wie- 
denhoeft makes a single metal stamp- 
ing with an outer flange carrying the 
usual screws to underhang the rim 
of the shade. The inner part of the 
stamping has an unbroken ring bear- 
ing against the lower side of the bead 
on the lamp socket, and spring fingers 
bearing against the upper side of this 
bead. 

For Telephone Secrecy (1,256,123). 
—George I. Galitzka, of New York 
City, aims to prevent the operator of 
a local switchboard from listening in 
on the local circuits. For this pur- 
pose he provides a visible warning 
signal at each telephone, which is op- 
erated when the operator moves her 
listening-in key. 

Electric Light Fixture (1,254,210).— 
For gas-filled lamps, John H. Dale 
provides a chimney-type holder with 
a series of metal spinnings between 
the chimney proper and the globe in- 
closing the lamp, thus affording pas- 
sages for cooling the chimney as well 
as for ventilating the interior of the 
globe. The patent was assigned to 
the Dale Lighting Fixture Co., of New 
York City. 

Commutator (1,255,681).—Bakelite, 
condensite, or other materials formed 
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No. 1,255,681.—Commutator. 


by chemically condensing phenols 
together with an aldehyde, are used 
by Charles C. Lenk, of Wilkinsburg, 
Pa., in molding a commutator, the 
idea being to set the segments into a 
mold and then force the hot bakelite 
into place. The patent was applied 
for in 1912 and stands assigned to the 
Diehl Mfg. Co., of Elizabeth, N. J. 


Alloy for Resistances (1,257,272).— 
Guy . Laird, of Chicago, has 


Scheible, Patent 
Chicago, Illinois 


patented an electric resistance ele- 
ment, presumably intended for elec- 
tric heaters and consisting of an alloy 
of nickel, cobalt and silicon, with at 
least 75 percent of nickel. 


Damping Telephone Transmitters 
(1,255,861).—In this transmitter, de- 
signed by Irving D. Crandall, of New 
York, the center of the diaphragm has 
the usual connection to a variable re: 
sistance, while the vibrations in the 
rim portion of the diaphragm are 
damped by a finely divided metal. 
Aluminum or magnesium are men- 
tioned for this purpose, and the pat- 
ent stands assigned to the General 
Electric Company. 

Indirect Lighting Unit (1,257,222). 
—To overcome the shadow cast on 
the ceiling by a flat reflector sus- 
pended over the lamp and at some 
distance from the ceiling, Edwin F. 
Guth perforates: the reflector and 





No. 1,257,222.—indirect Lighting Unit. 


covers the perforations with opal 
glass. This opal glass reflects a part 
of the light rays, so that the efficiency 
of the reflector is not materially de- 
creased, while the glass also permits 
part of the rays to overcome the 
shadow on the ceiling. The patent 
was assigned to the Luminous Unit 
Co., of St. Louis, Mo. 

Voltage Regulation for Rectifiers 
(1,257,426).—William Tschudy, of 
Wilkinsburg, Pa., and Sidney W. 
Farnsworth, of Pittsburgh, Pa., regu- 
late the voltage drop in a vapor recti- 
fier in accordance with the amperage 
of the rectified circuit. The solenoid 
used for this purpose controls a valve 
which regulates the cooling of the 
cathode. The patent was assigned to 
= Westinghouse Electric & Mfg. 

o 

Storage-Battery Box (1,257,931).— 
By adding a funnel-shaped extension 
to the bottom of a storage-battery 
container, Walter C. Rowell, of Santa 
Ana, Cal., provides a pocket in which 
the sediment may collect and from 
which it may be drained. 
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EASTERN STATES. 


CAMBRIDGE, MASS.—Cambridge Elec- 
tric Light Company, 46 Blackstone street, 
has taken bids for the construction of 
a one-story addition to its power plant, 
about 30x50 feet. 


EAST HAMPTON, MASS.—Glendale 
Elastic F'abrics Company has commenced 
the construction of a power plant and 
switchroom at its plant in connection 
with other improvements. The structure 
will be one-story, about 65x75 feet in 
size, and is estimated to cost $10,000. The 
Casper Ranger Construction Company, 
29 Bond street, Holyoke, is the contrac- 
tor 


WORCESTER, MASS.—The W. H. 
Sawyer Lumber Company, 66 Lincoln 
street, is having plans prepared for the 
construction of a power house in con- 
nection with its new plant on Lincoln 
street, the entire work being estimated 
to cost $70,000. 


FORESTVILLE, CONN.—Fire on March 
10, completely destroyed the power plant 
of the Peck & Young Manufacturing 
Company. 


BINGHAMTON, N. Y.—Binghamton 
Light, Heat & Power Company has con- 
tracted for an additional 300 horsepower 
with two manufacturing concerns, due 
to the flood water destroying a portion 
of a dam in the Susquehanna river, mak- 
ing the water power plants of the com- 
panies useless. 


BUFFALO, N. 
Corporation, 21 


Y.—Demarest Lieating 
The Terrace, has filed 
notice with the Public Service Commis- 
sion of an increase in its capital from 
$10,000 to $50,000, to provide for expan- 
sion, 

BUFFALO, N. Y.—National Aniline & 
Chemical Company, Abbott Road, has 
taken out a building permit for the con- 
struction of a power house at its plant to 
cost about $8500. 


BUFFALO, N, Y.—Fire on March 14 
seriously damaged the plant of the 
Sterns Electric Equipment Company, 66- 
70 Broadway, manufacturer of electrical 
supplies, etc., with a loss estimated at 
approximately $40,000. 


BUFFALO, N. Y.—Frontier Water & 
Steam Supply Company, 667 Main street, 
has filed notice with the Public Service 
Commission of an increase in its capital 
from $40,000 to $150,000 to provide for 
expansion. 


BUFFALO, N. Y.—Lackawanna Steel 
Company, Hamburg Turnpike, is having 
plans prepared for the construction of 
a one-story central turbo-generator pow- 
er plant at its works. The structure 
will be 100x190 feet in size, and is esti- 
mated to cost $200,000. 


BUFFALO, N. Y.—The City Council 
has authorized the issue of bonds to the 
amount of $60,000, to provide for the 
laying of an underground conduit system 
for the police and fire departments, re- 
placing the present overhead wires. 


DUNKIRK, N. Y.—Dunkirk Electrical 
Manufacturing Company, manufacturer 
of electrical supplies, etc., has filed notice 
with the Public Service Commission of 
the dissolution of the company. 


JAMESTOWN, N. Y.—Crescent Toll 
Company, 202 Harrison street, is having 
plans prepared for the construction of 
a power station at its plant. 


LOCKPORT, N. Y¥.—Lockport Light, 
Heat & Power Company, 111 Main street, 
has filed notice with the Public Service 
Commission of an increase,in its capital 
from $150,000 to $350,000 to provide for 
improvements, extensions, etc. 


NEW HAMPTON, N. Y.—The Depart- 
ment of Corrections, Municipal building, 
New York, has commenced the construc- 
tion of a power house at the local re- 
formatory. Nelson & Miller, 189 West 


Main street, Middletown, N. Y., are the 
contractors. Burdette G. Lewis is com- 
missioner. 


NEW 
graph Company 


YORK, N. Y.—Mexican Tele- 
has acquired property 
on Broad street, comprising one en- 
tire block from South William to 
Stone street, about 3100 square feet, 
and is said to be planning for the con- 
struction of a large administration build- 
ing. The property was held at $150,000, 
and it is reported that the entire project 
‘will represent an expenditure of ap- 
proximately $700,000. James A. Serym- 
ser is president. 


WEST NEW BRIGHTON, §8. L., N. Y. 
—New York Telephone Company, 15 Dey 
street, New York, is considering the erec- 
tion of an addition to its local telephone 
building, to be of brick and stone con- 
struction. 


DOVER, N. J.—The new addition to 
the plant of the New Jersey Power & 
Light Company to provide for the In- 
stallation of a 3500 kilowatt turbine, is 
rapidly nearfhg completion, and it is ex- 
pected that the new unit will be on 
hand for installation as soon as the 
building is ready. The new boilers are 
being installed and when completed will 
provide in turbines and boilers a capaci- 
ty of $7000 kilowatt. 


JERSEY CITY, N. J.—Until April 3, 
the Boulevard Commission will receive 
bids for new lamps, generators, and 
other appliances to be used in connec- 
tion with the new electric lighting sys- 
tem for the boulevard. 


NETCONG, N. J.—Common Council is 
planning for extensive improvements in 
its electric street-lighting system, in- 
cluding the installation of increased can- 
dlepower lamps throughout Main street 
for a ‘‘white way” system. 


NEWARK, N. J.—Maas & Walstein, 
Inc., Avenue R, have recently taken out 
a building permit for the construction 
of an addition to power plant and altera- 
tions in the boiler room. The estimated 
cost of the work is $12,000. 


JERSEY CITY, N. J.—General Storage 
Battery & Repair Company is planning 
to increase its present capacity and is 
making improvements and additions to 
its plant. 


TRENTON, N. J.—Crescent Insulated 
Wire & Cable Company, Olden and Tay- 
lor streets, manufacturers of electrical 
wires, cables, etc., has acquired property 
at 319-21 North Olden avenue, and is 
said to be planning to use it for exten- 
sions to its present plant. The property 
has a frontage of about 275 feet on Taylor 
street and 110 feet on North Olden ave- 
nue. 


TRENTON, N. J.—The City Commis- 
sioners are considering plans for the early 
construction of a large hydroelectric plant 
on Sanhican Creek, to be used for mu- 
nicipal purposes. 


HARRISBURG, PA.—Harrisburg Rail- 
ways Company has formally inaugurated 
operations in its new power station at 
Reily and Marion streets, making it pos- 
sible to supply power for the operation 
of its Second, Third, Fourth, Six street 
and Rockville traction lines from the 
York Haven plant, the current being car- 
ried over the lines from the transformers 
at the new station. 


NANTICOKE, PA.—The board of man- 
agers of the State Hospital has awarded 
a contract for the construction of a one- 
story power house, about 50x65 feet, at 
the institution, to be erected in connec- 
tion with other additions. John Curtis 
& Company, 1 Hickory street, Wilkes- 
Barre, is the contractor. 

PACKERTOWN, PA.—Carbon Transit 
Company is considering the extension of 
its lines from Packertown to Jamestown, 
a distance of about one mile. 


PHILADELPHIA, PA.—Notice has been 


filed with the Public Service Commission 
by the Philadelphia Electric Company of 
a bond issue of $4,000,000 and the issu- 
ance of notes for $7,500,000, to provide 
for improvements, extensions, etc. 


STEELTON, PA.—Bethlehem Steel 
Company is making rapid progress in the 
construction of a boiler plant at its 
works, located near Swatara street. Im- 
mediately upon completion of the struc- 
ture, the company will commence the in- 
stallation of four boilers having a capaci- 
ty of 250 horsepower each, 


SUNBURY, PA.—Northumberland 
County Gas & Electric Company, which 
operates in Sunbury, Milton, Danville, 
and Bloomsburg, has been granted per- 
mission by the Public Service Commis- 
sion to increase its rates for gas for all 
consumers 10 per cent, and rates for 
industrial users of electricity slightly 
less than 10 per cent. 


TANEYTOWN, PA.—Plans are under 
way for the building of an electric line 
from Havre De Grace to Taneytown. The 
officers of the new company are C. S. 
Stirling, president; J. Frank Foster, vice- 
president; James FP. Reese, secretary, and 
George O’Brien, treasurer. 


WASHINGTON, D. C.—A bill has been 
introduced by Senator Sheppard of Texas, 
authorizing the Government to take over 
and operate all telegraph or telephone 
communication, cables, and wireless sta- 
tions. 


FINCASTLE, VA.—Roanoke & Bote- 
tourt Telephone Company has filed notice 
of an increase in its capitalization from 
= to $15,000, to provide for expan- 
sion. 


NEWPORT NEWS, VA.—Chesapeake 
& Potomac Telephone Company is plan- 
ning for the construction of a_ telephone 
exchange plant. P. G. Burton, 108 East 
Lexington street, Baltimore, Md., is engi- 
neer. M, H. Buehler is general manager. 


PETERSBURG, VA.—Virginia Railway 
& Power Company, Richmond, is planning 
for the immediate construction of a high 
power transmission system from Peters- 
burg to Norfolk, to provide for the dis- 
tribution of electricity for lighting and 
power purposes in Petersburg and Nor- 
folk and immediate small towns. It is 
said that the project, which will cost 
approximately $750,000, will be completed 
during the coming fall. 


GREENVILLE, S. C.—Gower-Mason 
Electric Company, 103 West Washington 
street, recently incorporated with a capi- 
tal of $35,000 to engage in an electrical 
contracting capacity, has completed its 
organization plans. The company suc- 
ceeds the Gower-McBee Electric Com- 
pany. 

ALBANY, GA.—Albany Power & Man- 
ufacturing Company, which operates a 
50-mile transmission system connecting 
Albany, Leesburg, and Putney, is con- 
sidering the immediate installation of a 
600 horsepower watertube boiler in its 
plant. E. L. Killebrew is superintendent. 


NORTH CENTRAL STATES. 


ATTICA, IND.—Municipal Electric 
Light & Water Plant was recently burned 
with an estimated loss of $60,000 with 
$9,000 insurance. The electrical equip- 
ment was totally destroyed and the city 
is without lights. Steps have been taken 
to finance a new plant which will be 
erected as soon as possible and $100,000 
has been pledged for the project. 


CHARLESTON, ILL.—Charleston Elec- 
tric Company has asked permission of 
the Illinois Public Utilities Commission 
to increase its rates for electric service. 


ELKHART, IND.—The Home Tele- 
phone Company has asked permission of 
the Indiana Public Service Commission 
to issue 3000 shares of cumulative pre- 
ferred capital stock of the par value of 
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$100 a share, bearing interest at 6 per 


cent. 

GARY, IND.—Gary Street Railway 
Company has certified to the Indiana sec- 
retary of state for an increase in its cap- 
ital stock from $10,000 to $730,500. 


LA SALLE, ILL.—Citizens' Lighting 
Company has applied to the Illinois Pub- 
lic Utilities Commission for permission to 
increase its rates for gas service in La 
Salle, Peru and surrounding territory. 


CHARLEVOIX, MICH.—The proposi- 
tion to issue bonds for $85,000 to pur- 
chase the Hydraulic Power & Light Com- 
pany dam and electric power plant at 
Bellaire will be submitted for vote at the 
election to be held in April. 


ANTIGO, WIS.—Antigo Electric Com- 
pany has received a contract for street 


lighting. Address John Manser, presi- 
dent. 
REEDSBURG, WIS. — Improvements 


are contemplated to the municipal elec- 
tric light plant, including the installation 
of an electric generating unit of 250 or 
300 kilowatts, directly connected to either 
the uniflow engine or steam turbine. Ad- 
dress Otto F. Luepke, superintendent. 


STEVENS POINT, WIS.—Lightless 
nights have been discontinued here as no 
coal is used in the production of the elec- 
tric current. The city receives its cur- 
rent over transmission lines from Mo- 
sines, Wis., and other points where the 
plants are operated by waterpower. 


SUPERIOR, WIS.—Edward Kaner has 
purchased a site and will erect buildings 
to be equipped with electric cranes. 


GLYNDON, MINN, — Glyndon Light 
Company is arranging for the installation 
of additional street lamps. 


SIOUX CITY, l1OWA.—Improvements 
costing approximately $500,000 have prac- 
tically been completed by the Sioux City 
Service Company. Among these are in- 
cluded the installation of a substation, a 
turbine and two boilers installed at the 
main power station, forming a complete 
generating unit, new switchboards, un- 
derground work and a transmission line 
to Riverside. 


LORIMER, IOWA.—A franchise has 
been granted the Lorimer Light & Power 
Company for an electric transmission line 
in Union County. Address J. F. Smith. 


WATERLOO, IOWA.—A franchise has 
been granted the Citizens’ Gas & Elec- 
tric Company for an electric transmission 
line in Black Hawk County. Address the 
local manager. 


PLEASANT HILL, MO.—Green Light 
& Power Company owned by Il. E. Green 
& Sons has bought the Garden City light 
plant operated there by Kauffman & Son. 
A line will be run to Garden City soon. 


CANEY, KANS.—Unless the Kansas 
Light & Power Company, which owns the 
electric light and power plant of this 
city repairs its plant within 90 days and 
gives the city a greatly improved service, 
the city will take over and operate the 
plant. The electric light plant burned 
down about a year ago, and since that 
time has been taken over by a Duluth 
concern under the name of the Kansas 
Light & Power Company. The company 
started to rebuild the plant and gave the 
city service but the plant has never been 
rebuilt to any considerable extent and 
the services have not ‘been adequate. 


DODGE CITY, KANS.—The electric 
light franchise issue will not be submit- 
ted at city election. Mayor Hale said 
that no franchise ordinance was to be 
submitted unless a legal petition requir- 
ing the commissioners to submit one 
should be filed. 


EL DORADO, KANS.—The city com- 
missioners recently voted to extend the 
system of ornamental street lighting. 


GARDNER, KANS.—At the meeting of 
the city council recently, Mr. Bushong 
of Ottawa appeared and made a state- 
ment concerning the cost of installing an 
electric light plant for Gardner. With a 
transmission line plant he estimated the 
cost at about $17,000 and with a power 
plant, the cost would be in the neighbor- 
hood of $21,000. After hearing his state- 
ment, the mayor appointed councilmen 
Williams, Cramer and Ayres to, visit some 
nearby towns where Mr. Bushong has in- 
stalled plants with a view to obtaining 
as much information as possible concern- 
ing their cost, operating and _ service. 
The committee will report at the next 
meeting. 
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DATES AHEAD. 


Wisconsin Electric Association. 
Annual meeting, Ffister Hotel, Mil- 
waukee, March 27-28, 1918. Secre- 


tary, George Allison, 1419 First Na- 
tional Bank building, Milwaukee, Wis. 


Tri-State Water & Light Associa- 
tion. Annual meeting. Charlotte, N. 
-C., April, 1918. Secretary-Treasurer, 
W. F. Steiglitz, Columbia, S. C. 


Southwestern Electrical & Gas As- 
sociation. Annual convention, Gal- 
vez Hotel, Galveston, Tex., April 15- 
16. Secretary, H. S. Cooper, 405 
Slaughter building, Dallas, Texas. 


American Association of Engineers. 
Annual meeting, May 14, 1918. Sec- 
retary-Treasurer, A, Krom, 29 
South La Salle street, Chicago. 


Arkansas Association of Public 
Utility Operation. Annual conven- 
tion, Arlington Hotel, Hot Springs, 


Ark. May 21-22-23. Secretary-Treas- 
urer, R. B. Fowles, Pine Bluff, Ark. 


Electrical Supply Jobbers’ sssocia- 
tion. _Annual meeting, Homestead 
Hotel, Hot Springs, Va. May 28-30. 
Secretary, ‘Franklin Overbagh, 411 
South Clinton street, Chicago. 


Electrical 
of Georgia. 


Contractors’ Association 
Annual meeting, Tybee 
Island, Ga., June, 1918. Secretary, 
Dan Carey, 614 Chamber of Com- 
merce building, Atlanta, Ga. 


National Electrical Credit Associa- 
tion. Annual meeting, June 1, 1918. 
Secretary, Frederic P. Vose, 1350 
Marquette building, Chicago, Ill. 


Texas State Association of Electri- 
cal Contractors. Annual meeting, Gal- 
veston, Tex., June 15, 1918. Secretary, 
H. S. Ashley, Fort Worth, Tex. 


Southeastern 
Electric Light 
meeting, June 19-20, 
Ga. Secretary-Treasurer, 
ters, Columbus, Ga. 


National 
Association. Annual 
1918. Atlanta, 
T. W. .Pe- 


Section, 


American Institute of Chemical En- 


gineers. Summer meeting, Berlin, N. 
H., June 19-22. Headquarters, Mt. 
Madison House, Gorham, N. H. Sec- 


retary, John C. Olsen, Brooklyn, N. Y. 


Northwest Electric Light & Power 
Association; affiliated with N. E, L. 
A. Annual meeting, September 11, 
1918. Secretary, George L. Myers, 
Pacific Power & Light Company, 
Portland, Ore. 











LARNED, KANS.—Mayor Frizell 
asked the council recently to consider 
what would be a fair and reasonable 
price at which the city could afford to 
furnish current for use by some of the 
neighboring towns, as a proposition was 
likely to be made to the city in the near 
future by these towns. It is understood 
that Garfield, and possibly Lewis and 
Belpre may be interested in the rate 
Larned could make for current. 


LEON, KANS.—W. B. Rollins & Com- 
pany, engineers of Kansas City, have 
prepared plans for the proposed electric 
light plant to be erected at a cost of 
— Address Charles S. Palmer, city 
clerk. 


RANDOLPH, KANS.—An ordinance has 
been passed providing for a contract with 
the Riverside Light, Fower & Gas Com- 
pany, Abilene, Kans., for furnishing elec- 
tric current and lights for the streets in 
Randolph. H, E. Pfuetz, city clerk. 


WESTMORELAND, KANS, — West- 
moreland has an opportunity to secure 
electric lights without voting bonds. 
hh, Holden of Abilene is representative 
of the Riverside Light, Power & Gas 
Company and of the Rocky Ford plant, 
was in the city recently talking about 
the proposition with the business men, 
and met with much encouragement. All 
the company asks is that enough coupon 
books be sold to guarantee the expense 
of building the line here. 


LINCOLN, NEB.—The state board is 
considering the advisability of connecting 
the state house with a local light plant 
for the reason that the penitentiary plant, 
owned by the state, sometimes breaks 
down, and for short periods the state 
house is in darkness. The Lincoln Trac- 
tion Company has offered to build a con- 
necting line from Twelfth and K streets 
to the state’s line if the state will pay 
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$250 to cover the expense of construction 
and pay regular rates for current in 
emergencies. 


LINCOLN, NEB.—The state board of 
irrigation at a meeting March 2 can- 
celled the application of J. F. Johnson 
of Milford for power site on Blue river 
south of Crete and allowed application 
of H. B. Babson of Chicago for same 
site. Mr. Babson is interested with Bur- 
dete Boyes of Seward in several power 
sites on the Blue river. He filed a bond 
for $1000 to begin work of construction 
within six months before the board grant- 
ed his application. 


UPLAND, NEB.—A new $6500 munici- 
_ electric light plant will be installed 
ere, 


MILLER, S. DAK,.—An election will be 
held to vote on a bond issue of $30,000 
for a light and power plant and $15,000 
for city water works system. 


SOUTH CENTRAL STATES. 


COLUMBIA, TENN.—John B, Ashton, 
Columbia, and associates, are arranging 
plans for the organization of a company 
to engage in the construction of a large 
hydroelectric plant on the Duck River. 
M. R. Stern, of Nashville, is also inter- 
ested in the proposed concern. 


SEWANEE, TENN.—Sewanee_ Tele- 
phene Company is considering plans for 
the reconstruction of its telephone ex- 
change plant recently destroyed by fire. 


COLUMBIA, ALA.—Tucker & Laxton, 
Inc., Charlotte, N. C., has commenced 
work on the enlargement of the Omussee 
plant of the Columbia Power Company 
at a cost of about $500,000. The company 
will also establish a plant at Kelso to 
cost approximately $500,000. 


ROGERS, ARK.—A resolution has been 
adopted by the city council favoring the 
purchase of the electric light and power 
plant by the city. 


ARNETT, OKLA.—E. M. Beum has 
bought the half interest of H. C. Brown- 
less in the Arnett Light & Power Com- 
pany. 

BLACKWELL, OKLA.—Election to 
vote bonds to improve the waterworks 
and electric light plant carried. 


CHICKASHA, OKLA.—Oklahoga cor- 
poration commission has grantea a_six- 
cent fare to the Chickasha Street Rail- 
way Company. 


LAVERNE, OKLA.—The city, which 
recently issued bonds for $13,000, has 
taken over and will operate the plant of 
the Laverne Light, Power & Ice Com- 
pany. 

MADILL, OKLA.—The erection of a 
new plant is contemplated by the Con- 
sumers Light & Power Company. 


SHATTUCK, OKLA.—The city is con- 
sidering plans for extensive improve- 
ments and additions to the electric light 


and water plants. J. C. Fowler, secre- 
tary. 
RYAN, OKLA.—Jasper L._ Roberts, 


superintendent of the Water & Light De- 
partment and Councilman J. R. Dean are 
in the market for some machinery for the 
water and light department, It is planned 
to install a crude oil burner engine. 


SHATTUCK, OKLA.—An election will 
be held soon to vote $75,000 bonds for 
waterworks and electrical improvements. 
Burns & McDonnell, 402 Interstate build- 
ing, Kansas City, Mo., engineers. 


DEL RIO, TEX.—A. W. Houston, gen- 
eral superintendent of the Texas Gas & 
Electric Company, states that the sys- 
tem of ornamental street lights will be 
extended here. 


DENISON, TEX.—It is probable that a 
bond issue for the purpose of erecting a 
municipal light and power plant will be 
submitted for vote in the near future. It 
is the opinion held by many that up- 
wards of $100,000 should be voted to erect 
such a plant. 


WESTERN STATES. 


MANVILLE, WYO.—A_ $30,000 
plant will be built here soon. 

STERLING, COLO.—Ornamental elec- 
tric light poles will probably be installed 
soon. 

COLUMBUS, N. M.—A new _ power 


plant to generate electric current for this 
town and Camp Furlong will be installed 


light 
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at a cost of $30,000 according to J. L. 
Greenwood, principal owner of the Colum- 
bus Electric Light & Fower Company. 


SANTA FE, N, M.—At a recent meet- 
ing of the city council, February 27, a 
resolution introduced by Alderman 
George W. Armijo was passed authoriz- 
ing the selection of a committee to ascer- 
tain the value of the property of Santa 
Fe Water & Light Company, in view of 


the expiration of the franchise granted 
the city in that company, and to con- 
sider whether the city should take over 
the water and light plant. 

CHEHALIS, WASH.—On April 20 the 
question of granting a power and light 


franchise to O. E, Anderson of Portland 
will be submitted to the voters. 


CHEHALIS, WASH.—Central Light & 
Power Manufacturing Company files peti- 
tion with the commissioners of Lewis 
County for a franchise to construct and 
operate electric light and power line be- 
tween the towns of Walville and Meskill, 


a distance of 12 miles. 
SEATTLE, WASH.—The Puget Sound 
Traction, Light & Power Company has 


applied to the city council for a franchise 
to operate a street railway line along 
Avalon Way and 36th avenue Southwest 
to the intersection of the latter street and 


West Snoqualmie street. The company 
submitted along with the request a pro- 
posed franchise ordinance providing for 
completion of the line within 12 months 


from the time the franchise is granted. 


SEATTLE, WASH.—The Rothert Pro- 


cess Steel Company, with offices at 622 
Harriman street, will add 100 feet to its 
smelter and install a 10-ton’ electric 


furnace. 
SEATTLE, WASH.—Puget Sound Trac- 


tion, Light & Power Company has been 
granted a permit to erect coal ounkers 
to cost $17,000 at 1316 Western avenue. 
Stone & Webster are the builders. 


WASH.—A contract for in- 
stalling new ornamental curb lighting 
system on Post street was awarded to 
the Washington Water Power Company 
at $40,545. 


PORTLAND, ORE.—Northwestern 
Electric Company, Pittock building, has 
been granted a permit to erect a $15,000 
building at the foot of Lincoln street. 
Charles C. Moore & Company are the 
engineers. 


SPOKANE, 








INCORPORATIONS 




















MEMPHIS, TENN.—The Cumberland 
Electric Manufacturing Company. Nom- 
inal capital, $6000. To manufacture elec- 
trical supplies. Incorporators: Hw. A. 
Beckham, M. W. Nelson, and E. L. Nel- 


SAN BENITO, TEX.—The Common- 
wealth Water & Electric Company. Cap- 
ital, $30,000. To operate a local plant. 
Incorporators: W. D. Carpenter, John 
T. Lomas, and S. Spears. 
son. 

NASHVILLE, TENN.—The Rock City 


Electric Company. Capital, $50,000. To 
operate a plant for the generation and 


distribution of electricity. Incorporators: 
J. Cc. and W. C. Campbell, and H. §S. 
Sumner. 


ELK PARK, N. C.—The Elk Park Elec- 
tric Light & Power Company. Capital, 


$25,000. Incorporators: A. P. Brinkley, 
A. P. Brinkley, Jr., and H. H. Brinkley. 
WILMINGTON, . C.—The Electrical 


Maintenance Company. Capital, $10,000. 
To engage as electrical engineers. In- 
corporators: M. C. McIntyre, C. R. Suggs, 
and J. C. Hobbs, Jr. 


PITTSBURGH, PA.—The Rochester 
Bulb Corporation. Capital, $162,000. To 
manufacture electric bulbs, etc. Alex- 


andre Saas, New York, is the principal 


incorporator. 


ALINE, OKLA.—AI-Co Oil, Gas & Elec- 
tric Company has incorporated with a 
capital of $100,000. L, Dixon, L. H. 
Stephens and I. A. O’Shaughnessy are 
the incorporators. 


NASHVILLE, TENN.—Rock City Elec- 
tric Company has been incorporated with 
a capital of $50,000. J. C. Campbell, W. 
C. Campbell and H. S. Sumner are the 
incorporators. 
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GRAFTON, ILL. — Grafton Electric 
Light & Power Company has been in- 
corporated with a capital of $10,000. Wm. 
. Brower, Robert L. Meyensburg, Aug. 
Miller, and others are the incorporators. 


BIRMINGHAM, ALA.—Alabama Inter- 
urban Railway Company has been in- 
corporated with a capital of $5,000,000 to 
build proposed line from Birmingham to 
Warrior River, 17 miles of construction. 
Incorporators are Thomas L. Cannon, H. 
M. Gassman and others. 


NEW YORK, N. Y.—Santo Domingo 
Electric Light & Power Company. Capi- 
tal, $300,000. To operate a plant for the 
generation, distr.bution, etc., of elec- 
tricity. Incorporators: A. A. Oldrini, J. 
A. Losada, and A. M. Dieman, 50 Broad 
street. 


NEW YORK, N. Y.—Display Stage 
Lighting Company. Capital, $10,000. ‘Lo 
manufacture electrical supplies, fixtures, 
ete. Incorporators: W, E. Price, M. E. 
Kelly, and J. H. Ogham, 270 West Forty- 
fourth street. 

OGDENSBURG, N. Y.—D. & F. Elec- 
trical Engineering Company. Capital, 
$10,000. To engage in a general electrical 
engineering capacity. Incorporators: ». 
J. Delaney, F. J. Francis, and A. T. 
Whalen, Ogdensburg. 


DOVER, DEL.—Stanley Engineering 
Company. Capital, $4,000,000. To en- 
gage as electrical and mechanical engi- 
neers. Incorporators: M. M. Clancy, C. 
L. Rimlinger, and F. A. Armstrong, 
Wilmington. 


HENDERSON, ILL.—Municipal 
tric Light & Power Company has been 
incorporated with a capital of $1000. 
Jesse H. Baker, Edna N. Baker and 
Arella S. Button are the incorporators. 


ELK PARK, N. C.—Elk Park Electric 
Light & Power Company has incorpo- 
rated with a capital stock of $25,000. In- 
corporators: A. P. Brinkley and A. P. 
Brinkley, Jr. 


ORANGEBURG, S. C. — Woodward- 
Wiggins Electric Company has been in- 
corporated with a capital of $9000 by 
L. J. Woodward and J. C. Wiggins. 


WACO, TEX.—Central Texas Battery 
Company has incorporated with a capital 
stock of $5000. Incorporators: W. H 
Earle, G, B. Rogers and W. D. Meleer. 


DUBOIS, IDA.—The Dubois Light & 
Power Company has filed articles of in- 
corporation and_ selected power site; 
capital stock $25,000. 


PADUCAH, TEX.—Paducah _ Electric 
Company has been incorporated with 
headquarters at Dallas and will build an 
electric light and power plant here at a 
cost of about $10,000. J. H. Barnes is a 
stockholder. 


PHILADELPHIA, 
oper Unit Corporation. 
$5000. To manufacture electrical spe- 
cialties. iIncorporators: William J. Gra- 
ham and Donald C. Scott, Philadelphia. 


HENDERSON, ILL.—The Municipal 
Light and Fower Company has been in- 
corporated with capital of $1000. Jesse 
H. Baker, E. M. Baker and S§S. S. Button 
are the incorporators. 


CANTON, OHIO.—Eclipse Electric 
Company was recently incorporated with 
a capital of $10,000. Charles A. Miller 
and N. W. Wirth are the incorporators. 


NEW YORK, N. Y.—Victoria Sales 
Corporation. Capital, $30,000. To manu- 
facture electric lamps for automobile 
service, etc. Incorporators: P. A. Larter, 
A. Ornstein, and F. A. Schilling, 647 
Academy street. 


BROOKLYN, N. Y.—Supreme Electrical 
Contracting Company. Nominal capital, 
$5000. To engage as electrical contrac- 
tors. Incorporators: H. Rothenberg, E. 
E. Cohen, and H. Bertinger, 135 Broad- 
way. 


Elec- 


PA.—Power Devel- 
Nominal capital, 
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ELEVATOR.—Bids will be received by 
the Commission of Public Docks, Fort- 
land, Ore., up to April 9, 11 a. m., for 
the construction of an elevator, includ- 
ing transformer house, etc., to cost be- 
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tween $800,000 and $900,000. The bid is 
to be accompanied by certified check for 
5 per cent of proposal on bank where 
capital is at, least $100,000, 


CONDUIT, INSULATORS, CABLE, 
ETC.—Bids will be received by the pur- 
chasing agent of the Alaskan Engineer- 
ing Commission, Room 422 Bell street, 
Seattle, Wash., up to March 25, for fur- 
nishing the commission with electrical 
supplies, including 6600 feet of conduit, 
10,000 insulators, 25,000 5/16 inch cable 
and about 100,000 feet of wire. 


PUMPS AND EQUIPMENT.—Sealed 
proposals will be received at the’ Bureau 
of Yards and Docks, Navy Department, 
Washington, D. C., until March 25, for 
furnishing and supervising the installa- 
tion of two 700-gallon-per-minute elec- 
trically-driven centrifugal booster pumps 
and equipment at the navy yard at 
Portsmouth, N. -I 


CABLE, CORD AND WIRE.—Bids will 
be received by the Bureau of Supplies 
and Accounts, Navy Department, Wash- 
ington, D, C., for the following supplies: 
134,000 feet interior-communication, 
plain, leaded and armored cable, 400,000 
feet tw.n, lamp cord, 50,700 feet lead- 
covered wire, 202,500 feet rubber-covered, 
duplex wire, 870,000 feet double-conduec- 
tor, duplex, plain wire, leaded and ar- 
mored, 140,000 feet double-conductor, du- 
plex, armored wire, 260,000 feet single- 
conductor, plain wire, 158,000 feet single- 
conductor, leaded and armored, soft steel 
wire and 37,000 pounds weatherproof wire 
on reels, all of which material to be de- 
livered at the navy yard at Brooklyn, N. 
Y. Bids for a miscellaneous quantity of 
plain, magnet, enameled wire for deliv- 
ery at the Philadelphia (Pa.) navy yard 
will also be received by the Bureau. 








NEW PUBLICATIONS 

















METALLIC 


PERFORMANCE OF 
FILAMENT LAMPS ON ALTERNAT- 
ING CURRENT CIRCUITS is the title 


of Bulletin No. 17 recently published by 
the Engineering Experiment Station of 
the Pennsylvania State College, and 
deals with the effects of form of voltage 
wave on candlepower, efficiency and life 
on tungsten filament lamps. The test 
described in this bulletin is part of an 
extended investigation being conducted 
by the Pennsylvania State College Engi- 
neering Experiment Station and _ the 
measurements made in this connection 
are the work of D. L. Markle. H. D. 
Gruber and F. E. Field, instructors in 


this institution. In making these tests, 
one hundred 20 watt, 115 volt, tungsten 
filament lamps were used and 25 watt 


lamps were used to the exclusion of 
lamps of higher candlepowers in an ef- 
fort to exaggerate any differences in per- 
formance which might develop during 
the test. Two test racks were constructed 
so that the lamps could be burned tip 
down with a horizontal distance of six 
inches between centers of adjacent 
lamps. The wiring of the racks was such 
that with all lamps burning, the maxi- 
mum _ difference in potential between 
lamps subjected to the highest and low- 
est voltages was 0.032 per cent of the 
rated voltage of the lamps. To secure 
the alternating current waves on which 
the lamps were burned, a special har- 
monic generator was used. The test 
showed that the form of the voltage 
wave produced the following effects: 
First, the average candlepower of the 
lamps which survived the test was slight- 
ly higher in the case of the lamps burned 
on the sine wave than the average can- 
‘dlepower of those burned on the peaked 
wave, and the difference in the average 
candlepower at the end of 1,000 hours 
burning differed by only 2.13 per cent 
of the average initial candlepower of all 
the lamps. Second, the average efficien- 
cy of the lamps which survived the test 
was slightly higher for the lamps burned 
on the sine wave than for the lamps 
burned on the peaked wave. Third, the 
one marked difference in the perform- 
ance of the lamps was found in the aver- 
age life of the lamps burned on the two 
wave forms. Excessive breakage was 
observed among the lamps burned on the 
peaked wave, which numbered nearly five 
times that on the sine wave. Complete 
information in regard to the conduct 
of the test is given and a number of 
tables, charts, etc., are contained in the 
bulletin, 
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Annual Report of Western Electric 
Company. 


Western Electric Company, New 
York, N. Y., has issued its annual re- 
port in which the business of the past 
year shows a substantial increase over 
i916. This is true of both the sale of 
its own manufactures and in the sale 
of merchandise not made by it. In the 
manufacture of its products, the de- 
mands from regular customers were 
very heavy at the beginning of the 
year, but as the demands for equipment 
to meet emergency requirements di- 
rectly or indirectly caused by the war 
have increased, the ordinary require- 
ments have decreased so that to a large 
extent a more expensive and less prof- 
itable business has been carried on by 
the company during the latter part of 
the year. The profits of the company 
for 1917 included no return from for- 
eign investments. 

On the entry of this nation into the 
war the Western Electric Company 
practically placed its engineering de- 
partment at the service of the gov- 
ernment and has rendered important 
service through this action. This has 
involved large expense and _ indirect 
loss through the interruption of its 
regular engineering program. On such 
orders as have been undertaken for the 
military departments, the company has 
agreed to a basis of cost plus a very 
moderate profit. On account of the 
large merchandise investment and the 
prevailing high costs $2,000,000 have 
been set aside to the Reserve for Con- 
tingencies and due to the greatly in- 
creased number of employees since the 
establishment of the Employees’ Bene- 
fit Fund the sum of $500,000 has been 
added to that fund. The shop force of 
the Western Electric Company has in- 
creased during the year from 18,928 to 
21,549 employees, bringing the _ total 
number of employees up to 30,737. The 
sales for 1917 were $150,340,000 as com- 
pared with $106,987,000 for 1916 and 
$63,852,000 for 1915. The orders on 
hand December 31, 1917, were $1,950,000 
in valve less than on December 31, 
1916 The average value of an order 
filled during 1917 was $107 as compared 
with $75 for 1916. 


Cities Service Bond Offering. 


The Cities Service Company is offering 
$3,000,000 convertible 7 per cent bonds to 
stockholders for subscription, part of an 
authorized issue of $30,000.000. The offer- 
ing is limited at par and is limited to 
present owners of stock, who may sub- 
scribe in the proportion of $5 of bonds 
for each $100 par value of common and 
preferred stocks held. The debentures 
may be converted into stock on and after 
January 1, 1920, each $100 of bonds being 
exchangeable for $80 of Cities Service 
preferred and $20 of common, together 
with an amount of stock and cash equal 
to the dividends declared and paid on an 


equal amount of common stock from 
January 1, 1918, to the date of con- 
version, 





Union Electric & Power Notes. 


The Union Electric & Power Company, 
St. Louis, Mo., has applied to the Mis- 
souri Public Service Commission for per- 
mission to sell $1.000,000 of two-year 
notes to be divided among the Mis- 
sissippi Valley Trust Company, the 
Mercantile Trust Company and the Third 
National Bank. The notes will bear 6 
per cent interest and will be secured by 
a deposit of $1,500,000 of refunding and 
extension mortgage bonds, bearing 6 per 
cent interest. The company has de- 
cided not to place the bonds on sale at 
the present time, owing to war condi- 
tions and has therefore asked permission 
of the Commission to issue the notes with 
the bonds as security. 


Middle West Utilities Notes Issued. 


The Middle West I'tilities Company 
through Halsey, Stuart & Company, is 
offering 6 per cent collateral gold notes, 





series ‘“‘C,” selling at 95%. These notes 
will mature November 1, 1920, and will 
yield 8 per cent interest payable semi- 
annually May 1 and November 1. The 
purpose of this issue is to meet the 
greatly increased demands for electricity 
and gas occasioned by the war and the 
Middle West Company will through the 
sale of these notes increase its capacity 
to meet these requirements. The Middle 
West Utilities Company, through its sub- 
sidiaries, operates public utility property 
in 14 states, serving 406 communities, 
located largely in the middle western 
portion of the country, and serves a pop- 
ulation estimated at about 1,073,200. Of 
this number, 26,300, or 15.82 per cent, 
were new customers, 6.600 of which were 
due to newly acquired operating com- 
panies. These notes represent a well se- 
cured investment and are followed in se- 
curity by $12,000,000 par value 6 per cent 
vreferred stock and $9,848,475 dividend- 
paying common stock. 





Montana Power Company Report. 


Consolidated 
Montana Power Company, 


income account of the 
for the year 








ended December 31, 1917, compares as 
follows. : 
1917. 1916. 

Gross earnings ....... $6,905,256 $6,219,148 
Net after expenses and 

EE ET: 4,881,924 4,727,525 
Other income ........ 7,108 25,757 

Total income «+... $4,889,032 $4,753,282 
oo” Eee 1,395,604 1,319,735 
Depreciation .......... 350,000 350,009 

PCC CET *$3,143,427 $3,083,547 
Preferred dividends ..7 677,026 677,026 
Common dividends.... 1,654,958 1,067,364 





I. Sacdcen su sine $ 811,443 $1,339,157 





*After preferred dividends, earnings on 
the $34,907,500 dividend bearing common 
stock were equal to $7.06 a share. against 
$8.18 a share earned in 1916 on $29,407,500 
dividend bearing common stock. 

The consolidated balance sheet of the 
Montana Power Company, as of Decem- 
ber 31, 1917, compares as follows: 


Assets. 
1917. 1916. 

oo: $91,807,108 $87,984,609 
Materials and supplies 503,207 374,941 
Liberty Loan, 4% 

I owe nw needa Oe ree 
Accounts and notes 

receivable. ...06.6% 916,713 799,205 
COE. detbeedacé aces 1,454,845 298,952 
Sinking fund deposits 30,915 34,962 
Deferred charges 2,503,776 2,547,098 








RE, 4 ninianehowsi $97,677,815 $92,039,770 
Liabilities. 

Preferred stock ....$ 9,671,800 $ 9,671,800 
Common stock ..... *49,407,500 49,407,500 
Funded debt ....... 28,310,000 27,538,000 
Bills payable ....... 3,790,000 425 000 
Accounts payable 684,488 442.496 
Accrued interest 574,117 514,029 
Dividends payable 605,600 463,331 
ee 1,410,899 1,178,261 
el ee eee 3,223,410  2,399,77 

EE “sncwadiy oo bee $97,677,815 $92,039,770 





*Of the $49.407,500 common stock, $14.- 
500,000 was not dividend bearing as of 
December 31, 1917. 





Byllesby Business Shows Gain. 


All electric properties of H. M. Byllesby 
& Company reporting for the week ended 
February 23 shows the following new 
business gains: 441 customers with 248 
kilowatts of lighting and 1,074 horse- 
power in motors. New business con- 
tracted for, but not yet connected, in- 
cludes 852 customers with 285 kilowatts 
of lighting and 1,322 horsepower in mo- 
tors. Electric energy output shows a 


gain of 186 per cent compared with the 
corresponding week last year. 





Public Utility Situation Shows Im- 
provement. 

The public utility situation is gradually 
turning for the better. A compilation of 
the annual reports of ninety-three of the 
principal corporations for the year ended 
December 31 shows aggregate net earn- 
ings of $207,761,420, as compared to $192,- 
761,420 in the previous year. 

The improvement in the average and 
the aggregate is largely due to the fact 
that state and municipal boards having 
the power of rate regulation have 
adopted a new policy toward the utilities 
and recognize the fact that the welfare 
of the nation at war depends in a large 
measure on the good credit and operating 
efficiency of pubjic utilities. 

he net earnings cited are after ex- 
cess profits and income taxes have been 
charged off. Dividends in the average 
are no higher than in 1916. The excess 
of earnings has gone into extensions and 
improvements to add to the equity behind 
securities. 

A majority of the rate increases 
granted came too late in the year to be 
fully reflected in 1917 earnings. The 
prospect for 1918 is encouraging to in- 
vestors. The federal government is tak- 
ing an active interest in the utility sit- 
uation and the attention of state and 
municipal ratemaking bodies has been 
called to the statement of the president 
which concluded: 

“It is essential that the utilities should 
be maintained at their maximum ef- 
ficiency and that everything reasonably 
possible should be done with that end in 
view. I hope that state and local au- 
thorities, where they have not already 
done so, will. when the facts are properly 
laid before them, resnond promptly to the 
necessities of the situation.”’ 





Power Company Makes Good 
Showing. 


For January and for the 12 months just 
closed, the Pacific Power & Light Com- 
pany, Portland, Ore., made a good show- 
ing of net earnings. The net for January 
was 33 per cent, the operating expenses 
gained only 5 per cent and the gross 
revenues increased 17 per cent over the 
same months of last vear. For the 12 
months, the net earnings were greater 
by 22 per cent, the operating expenses 3 
per cent and the gross revenues 13 per 
cent higher than the corresponding pe- 





riod. Following are the figures: 
January, 12 
1918. months. 
Gross revenue .........$153,062 $1,166,773 
Operating expenses 71,783 785,864 
Net earnings ....... $ 81,279 $ 883,909 


Balance after deduct- 
ing all fixed charges. 


Dividends. 


Republic Railway & Light Company has 
declared the regular quarterly dividend of 
1 per cent on common stock and 1% per 
cent on preferred stock, payable April 15 
to stock of record March 30. 


45,081 447,045 





Kansas Gas & Electric Company has 
declared a quarterly dividend of 114 per 
cent on preferred stock, payable April 1 
to stock of record March 23. 





American Power & Tight Company has 
declared a quarterly dividend of 1% per 
cent, payable April 1 to stock of record 
of March 20. 

Yadkin River Power Company has de- 
clared a quarterly dividend of 1% per 
cent on preferred stock, nayable April 1 
to stock of record March 15. 





Carolina Power & Light Company has 
declared a quarterly dividend of 1% per 
cent on preferred stock, payable April 1 
to stock of record March 15. 





Pacific Telephone & Telegraph Com- 
pany has declared a quarterly dividend of 
1% ver cent on preferred stock, payable 
April 15 to stock of record March 31. 
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Asheville Power & Light Company has 
declared a quarterly dividend of 1% per 
cent on preferred stock, payable April 1 
to stock of record March 15. 


Nevada Consolidated Copper Company 
has declared for the quarter ending 
March 31, 1918, a dividend of $1.00 per 
share, payable March 30 to stock of rec- 
ord March 9. 








American Gas & Electric Company has 
declared a quarterly dividend of 1% per 
cent on preferred stock, payable May 1 
to stockholders of record April 18; also a 
quarterly dividend of 2% per cent on 
common stock, payable April 1 to stock 
of record March 20. 





Union Traction Company has declared 
a quarterly dividend of 1% per cent, pay- 
able April 1 te stock of record March 19. 

Duluth Edison Electric Company has 
declared a quarterly dividend of 1% per 
cent, payable April 30 to stock of record 
March 21. 

Utah Power & Light Company has de- 
cared a quarterly dividend of 1% per 
cent on its preferred stock, payable April 
1 to stock of record March 16. 

Central Illinois Public Service Com- 
pany has declared a quarterly dividend 
of 1% per cent, payable April 15 to stock- 
holders of record March 30. 


Shawinigan W ater  & Power Company 
has declared a quarterly dividend of 1% 
per cent, payable April 10 to stock of 
record March 28. 

Cleveland Electric Illuminating Com- 
pany has declared a quarterly dividend of 
2 per cent, payable April 15 to stock of 
record April 1; also a quarterly dividend 
of 1% per cent on preferred stock, pay- 
able May 1 to stock of record April 25. 





Duquesne Light Company has declared 
a quarterly dividend of 1% per cent on 
its preferred stock, payable May 1 to 
stock of record April 1. 





Carolina Power & Light Company has 
declared a quarterly dividend of 1% per 
cent on preferred stock, payable April 1 
to stockholders of record March 15. 





Asheville Power & Light Company has 
declared a quarterly dividend of 1% per 
cent on preferred stock, payable April 1 
to stock of record March 15. 

The Electric Storage Battery Com- 
pany has declared a dividend of $1 per 
share from the net earnings of the com- 
pany on both preferred ard common 
stocks, payable April 1 to stock of record 
March 18. 





Iron Cap Copper Company has declared 
a dividend of 25 cents per share on the 
common stock. payable April 1 to stock 
of record March 20 





Manila Electric Railroad & Lighting 
Corporation has deciared a anarterlyv 
dividend of $150, pvnavable April 1 to 
stock of record March 19. 

Ottawa Licht, Heat & Power Comnany 
has declared a quarterlv. dividend of 1% 
per cent, pavable April 1 to stock of rec- 
ord March 20 

Earnings. 
CUMBERLAND TELEPHONE & TELE- 
GRAPH COMPANY. 

Income account of the Cumberland Tel- 
ephone & Telegraph Company for the 
year ended December 31, 1917, compares 
with the previous year as follows: 


1917. 1916. 
Operating revenue .. $9,319,964 $8,485,199 
Net after taxes and in 
DEEL  eéecceteenceenn 2.379.936 2,263,264 
DEVICES .ccccccccsees poy 809 644,809 
SE, ce busbeodceber 370,086 325,936 


WISCONSIN EDISON COMPANY. 
For the year ended December 31: 


1917. 1916. 
Gross earnings ....... $1, aes, pats $1, 420, 880 
Net after taxes ...... oe 620 
Surplus after dividends 198 O38 870 


*Equal to $3.85 a share on 215,000 
shares capital stock, no par value, com- 
pared with $4.52 a share in 1916. 











ELECTRICAL REVIEW 








Vol. 





72—No. 12. 





























Niagara Falls Power Company REPUBLIC RAILWAY & LIGHT COM- 
- Income account of the Niagara Falls PANY. 
ower Company and the Canadian Ni- i i i 
agara Power Company, for year ended sae ae tr ee a oe 
» q O17 > . 
December 31, 1917, ste par as we months as follows: 
_ 6. 
Total operating rev- ‘ For month of December— 

GED aces hedienette’ $3,225,115 $3,062,836 1917. 1916. 
re operating revenue ett = 3 : 210, a Gross earnings ....... $ 492,941 $ 373,412 
Ne SOND  caccucosee Oe 9 365, 15 Operating expenses, de- 

Surplus after charges. 1,200,065 1,362,116 preciation and taxes 359,716 223,728 

While greater production and sales of 
power resulted - 7 J eee < = Net earnings ....... $ 133,224 $ 149,683 
n e gross of Niagara Falls ower ; 7 
Company, for the year enéed December Other income .:...... 10,474 5,028 

7, this was more than offset b ; 5 
higher operating costs and taxes. The Gyese lnseme coneey BERGSS 9: 108,712 
balance sheet shows that taxes alone  nterest, , Subsidiary ~ 
more than quadrupled. There was added companies’ dividends 2,201 81,746 
to surplus after all charges $1,200,065, ‘ - - 
compared with $1,362,116 in 1916, a de- Net income ........ $. 51,497 $ 72,965 
crease of $162,052. Preferred dividends 25,957 25,957 

Niagara Falls Power Company, the 
pioneer in the production of hydro-elec- ie. shad inth $ 25,540 $ 47,008 
tric energy, was one of the three power Twelve months ended December 31— 
plants at Niagara Falls whose output was . “ 7 e1¢ 
re juisitioned by the Government last De- Gross earnings eencces $4,889,915 $3,987,616 
cember. Under the terms of the order, Operating expenses, de 
some of the company’s customers of long preciation and taxes 3,341,183 2,327,406 
standing were deprived of power, while 
others doing war work received a larger Net earnings .......$1,548,732 $1,660,209 
amount to meet increased demands. Other income ........ 67,205 20,965 
COLUMBIA GAS & ELECTRIC COM- Gross income ...... $1,615,938 $1,681,175 

ANY. Interest and subsidiary . 

For the year ended December . companies’ dividends 1,004,426 827,569 

1916. - 
Jet income ........ ’ 853,606 
Gross earnings ....... sa9n.00 $9,058,252 ae SEND + Sa 
Net after taxes ..... 5,222,073 4,334,476 Preferred dividends pt cada a 
Other income ........ 1,948,614 827,602 aan 
Total income ....... 7:170,687 5,262,078 Balance .......++.+- $ 300,027 $ 542,122 





Surplus after charges 2,934,485 1,157,476 





DAYTON POWER & LIGHT COM- 


WISCONSIN-MINNESOTA LIGHT & PANY. 
POWER COMPANY. 1918 1917 

1917. 1916. January gross ...... $ 195,477 $ 177,570 

Gross earnings ....$ 1, ms 220 $ 1,304,460 Net after taxes ..... 54,119 63,346 

Net earnings ...... 896,479 698,149 Surplus after charges ona’ "684 37,080 

DONO. satenterces a = =——«é«M WSS 12 months’ gross .. 898,525 1,652,969 

Prererred dividend . 291,200 cesses Net after taxes ..... "615,180 614,522 

ere ¢: errr Te Surplus after charges 303,032 370,052 








WEEKLY COMPARISONS OF CLOSING- BID PRICES OF — OF LEAD- 
IN 


NG ELECTRICAL COMPANIE 


Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


Div. rate. Bid. Bid 

Public Utilities— Per cent. Mar. 12. Mar. 19. 
Adirondack Electric Power of Glens Falls, common............ 6 16 16 
Adirondack Electric Power of Glens Falls, preferred........... 72% 2 
American Gas & Electric of New York, common........... 10 +extra 90 90 
American Gas & Electric of New York, preferred............ “ee 6 40 40 
American Light & Traction of New York, common............ os 208 207 
American Light & Traction of New York, preferred.......... eee 6 96 96% 
American Power & Light of New York, common................ 4 46 45 
American Power & Light of New York, preferred............... 6 75 75 
American Public Utilities of Grand Rapids, common......... coe ee 20 20 
American Public Utilities of Grand Rapids, preferred pambigta Fane 6 53 54 
American Telephone & Telegraph of New York ...........-... 7 105% 99% 
American Water Works & Elec. of New York, common......... .. 4% 4% 
American Water Works & Elec. of New York, particip.......... 7 1214 12% 
American Water Works & Elec. of New York, first preferred... .. 59 49 . 
Appalachian Power of Bluefield, common.................+++00. 2% 2% 
Appalachian Power of Bluefield, preferred................+++ 40. 20 20 
Cities Service of New York, common..........-..++-+eeeee4 +extra 200 205 
Cities BERVECO GF INOW WORE, BPROTOTTOG s occ cc cwcccccccscccccccece 6 74% 74% 
COnmmeeerrGnitts TOGO GE CRECRED oc.cocic sc Ceseccsbecsiocceccvcecos 8 106 106% 
Comm. Power, Railway & Light of Jackson, common....... ee” he 23 24 
Comm. Power, Railway & Light of Jackson, preferred...... ill 6 491% 49% 
Federal Light & Traction of New York, common............... ot 5 6 
Federal Light & Traction of New York, preferred.............. 27 28 
Bees. DOOTEGN Trees OC EMO cocecccccdweeccsiavescese ake 6 oa es 
Middle West Utilities of Chicago, common..................- 2+extra 26 26 
Middle West Utilities of Chicago, preferred................++4e. 6 58% 60 
Northern States Power of Chicago, common................. ex.div.7 60 60 
Northern States Power of Chicago, preferred................ ex.div.7 87 87 
Pacific Gas & Electric of San Francisco, common........... ode” 3614 36 
Pacific Gas & Electric of San Francisco, preferred............. 6 82 82 
Public Service of Northern Illinois, Chicago, common.......... 7 75 76% 
Public Service of Northern Illinois, Chicago, preferred......... 5 85 83 
Republic Railway & Light of Youngstown, common............ 4 2214 22% 
Republic Railway & Light of Youngstown, preferred........... 6 58 59 
Standard Gas & Electric of Chicago, common.................. pe 6 6 
Standard Gas & Electric of Chicago, preferred................. 6 24 24 
Tennessee Railway, Light & Power of Chattanooga, common.... ‘ 2 2% 
Tennessee Railway, Light & Power of Chattanooga, preferred . 6 8 
Tinited Light & Railways of Grand Rapids, common......... eee 4 27 29 
United Licht & Railways of Grand Rapids, preferred........... 6 62 62 
Western Power of San Francisco, common.............-+ss0+ eee 13 13 
Western Power of San Francisco, preferred..................00. 6 49 49 
Western Union Telegraph of New York ...............--++- 00: extra 89% 92% 

Industrials— 
Electric Storage of Philadelphia, common .................. 46. 4 49%, 49 
General Blectric of Schenectady ..........ccccccccccccccscssece g 139% 128 
National Carbon of Cleveland, preferred..................++ 00. 8 56 FRIQ 
National Carbon of Cleveland, common..............0.00+0+ 00% * 1208s « 123G 
Westinghouse Flectric & Mfg. of Pittsbureh, common....... +extra 41% 41 
Weetneonns Electric & Mfg. of Pittsburgh, preferred......... 7 63 59 

*Las 








